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Baltimore  and  Ohio  Railroad  Company. 

We  have  before  us  the  19th  annual  report  of  the  Baltimore  and 
Ohio  Railroad  Company,  in  which  we  find  a  satisfactory  statement 
of  the  affairs  of  the  Institution  for  the  fiscal  year  terminating  the  30th 
September,  1S45.  This  document  is  lucid  and  precise,  and  in  exam- 
ining its  contents  we  have  only  to  regret  that  it  is  not  accompanied 
by  the  very  valuable  tabular  statements  which  have  been  appended 
to  the  last  two  reports.  We  have  regarded  those  tables,  in  which  all 
the  expenditures  of  the  Company  were  nicely  discriminated  and 
analyzed,  as  among  the  most  valuable  contributions  to  our  details  of 
railroad  statistics  which  the  experience  of  the  country  has  yet  fur- 
nished, and  we  cannot  withhold  the  expression  of  our  disappointment 
that  they  have  not  been  appended  to  the  present  interesting  report. 

The  Baltimore  and  Ohio  Railroad  Company  had  the  rare  fortune 
to  secure  in  good  season  the  service  of  an  enlightened  President  to 
take  the  iielm  of  their  great  enterprize,  and  the  aid  of  an  able  Engi- 
neer to  execute  measures  which  were  previously  well  matured.  The 
improving  condition  of  the  Company's  affairs,  is  the  happy  fruit  of 
this  combination  of  talent.  There  are  few  cases  in  this  country  in 
which  works  of  public  improvement  have  exhibited  a  more  steady  and 
healthy  advance  towards  permanent  success,  than  has  marked  the 
progress  of  this  enterprize. 
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2  Civil  Engineering. 

The  financial  results  of  the  year  will  be  seen  by  the  following  ex- 
tract, which  we  take  from  page  5  of  the  report. 
Statement  of  the  Revenue  and  Expenses  of  the  Baltimore  and  Ohio 
Railroad  Company .,  on  account  of  the  Main  Stem  of  the  road, 
for  the  year  ending  the  30th  of  September,  1845. 


The  amount  received  for  the  transportation 

of  Passen- 

gers  and  merchandize  for  the  year  ending 

September 

30th,  1845,  has  been 

. 

$738,603   18 

And  the  expenses  for  the  same  period  have  been  as  fol-| 

low,  viz: — 

. 

Expenses  of  transportation,  including  fuel. 

salaries  of  superintendent,  agents,  con- 

. 

ductor,  &c.,  &c.,                    .                .     $113,285  86! 

Repairs  of  the  road. 

88,184  87 

Repairs  of  depots,      .                 . 

6,921   42 

Repairs  of  passenger  cars, 

11,229  27 

Repairs  of  locomotives. 

44,481   71 

Repairs  of  burden  cars,    . 

24,895   64 

Repairing  and  rebuilding  bridges. 

55,516  24 

Repairs  of  water  stations, . 

1,525  94 

Watching  bridges  and  pumping  water  at 

wate  rstations. 

8,984  50 

Office   and  incidental  expenses,  including 

salaries,  house  rent,  fees  to  counsel,  taxes 

on  property,  &c.,    . 

Making  in  all 
Shewing  the  earnings  of  the  road  to  be 

8,815  99 

363,841  44 

• 

374,761  74 

The  Dividend  of  the  Main  Stem  from  the 

Washington  Branch  in  April  last  was 

30,978  00 

And  the  dividend  yet  to  be  received  from 

the  same,    . 

Making    . 

30,978  00 

61,956  00 

The  interest  on  the  million  loan,  &c., 

60,931   S3 

1,024  17 

Leaving     . 

, 

jg375,785  91 

The  aggregate  revenue  for  the  year  is  ^738,603,  which  exceeds 
that  of  the  previous  year  by  the  sum  of  sS79,983. 

The  amount  expended  for  cars,  engines,  &.C.,  for  the  accommoda- 
tion of  the  coal  trade  was  gl  18,804,  which  includes  the  sum  of  ^38,- 
217,  disbursed  for  that  purpose  the  previous  year. 

The  expenses  of  working  the  road  and  keeping  it  in  repair,  exhibit 
but  a  trifling  increase — with  the  exception  of  the  item  of  bridges — 
over  those  of  the  previous  year,  notwithstanding  the  very  material 
increase  of  trade  and  travel  which  has  been  accommodated. 
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The  bridge  account,  however,  is  upwards  of  §49,000  greater  than 
that  of  last  year.  This  serious  addition  to  the  expenditures  of  the 
year  is  attributed  to  the  necessity  in  which  the  Company  was  placed, 
of  having  all  the  bridges  refitted  and  strengthened,  so  as  to  be  made 
capable  of  sustaining  the  weight  of  the  heavy  trains  which  it  has  been 
found  expedient  to  run.  This  is  no  doubt  a  wise  precaution,  for  these 
structures  were  not  originally  intended  to  sustain  machines  of  22  tons 
weight,  drawing  trains  of  6  tons  coal  cars,  and  were  found  unequal 
to  such  duty.  We  trust  that  further  experience  may  not  show  that 
the  track  itself — even  that  portion  west  of  Harper's  Ferry — is  also 
inadequate  for  this  service. 

The  report  holds  out  that  the  year's  experience  in  the  transpor- 
tation of  coal  has  gone  to  demonstrate  the  sufficiency  of  the  estimates 
of  the  Company's  engineers  on  this  head ;  but  though  they  are  looking 
forward  to  a  considerable  increase  of  this  trade,  it  does  not  appear 
that  they  have  yet  carried  a  sufficient  quantity  to  justify  the  drawing 
of  any  useful  practical  conclusions  from  their  own  experience.  We 
would  rather  rely  on  the  speculative  estimates  of  their  judicious  offi- 
cers than  on  the  meagre  experience  which  they  have  obtained  in  run- 
ning new  machinery  for  a  few  months  over  a  new  track. 

The  President  anticipates  a  coal  trade,  within  a  year  or  two,  of 
100,000  tons,  or  upwards — and,  in  our  view,  they  must  carry  this 
amount  for  several  years  before  we  can  set  much  value  on  their  ex- 
perience. 

The  report  concludes  with  a  repetition  of  the  difficulties  which  are 
found  to  embarrass  the  contemplated  extension  of  the  road  to  the 
Ohio  river — difficulties  resulting  from  the  onerous  restrictions  imposed 
by  the  Legislature  of  Virginia  in  the  act  authorizino-  the  Company 
to  terminate  their  line  at  Wheeling,  and  the  refusal  of  the  Legislature 
of  Pennsylvania  to  permit  them  to  terminate  it  at  Pittsburgh.  In  re- 
gard to  both  these  States,  however,  it  informs  the  stockholders  that 
there  will  be  made  "renewed  and  vigorous  efforts  for  that  purpose 
at  the  next  session  of  their  respective  Legislatures." 

We  add  the  following  interesting  table,  which  presents  a  condensed 
view  of  the  results  of  this  Company's  operations  from  the  beginning. 

E. 


4  Civil  Engineering. 

Comparative  Su7n7nary  of  the  operations  of  the  ^^Main  Stem''  of 
the  Baltimore  and  Ohio  Rail-Road,— during  Ten   Years,— from 
1836  to  1845,  inclusive. 
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Description  of  the  Great  Britain  Iron  Steani  Ship,  with  Screw  Pro- 
peller ;  with  an  Jlccount  of  the  Trial  Voyages.  By  Thomas 
Richard  Guppy,  Esq.,  C.  E. 

(From  the  Proceedings  of  the  Institution  of  Civil  Engineers.) 
(Continued  from  vol.  x,  page  3B6.) 

Mr.  Barnes  confirmed  the  general  statement  of  the  results  of  the 
trial  of  the  screw,  which  was  lent  to  the  '  Napoleon'  the  information 
having  been,  in  fact,  communicated  by  him  to  Mr.  Gnppy,  immedi- 
ately after  trying  the  experiments.  One  point  only  required  correc- 
tion. The  reason  for  the  whole  pressure  of  the  steam  not  being  ap- 
plied was  not  from  a  fear  of  breaking  the  screw,  but  because  of  its 
small  dimensions,  it  having  been  made  for  the  ''Archimedes,'  whose 
engines  were  SO  or  90  h.  p.,  and  more  particularly  on  account  of 
the  pitch  being  so  small.  The  result  was,  that  when  it  was  applied 
on  board  the  '■Napoleon,'  the  engines  (which  were  130  h.  p.,)  would 
have  required  to  have  been  driven  at  such  an  increased  number  of 
strokes,  that  the  boilers  could  not  have  supplied  sufficient  steam.  Even 
with  the  throttle  valve  partially  closed,  great  attention  was  required 
to  keep  up  a  steady  speed. 

He  thought  the  results  obtained,  with  such  a  small  propeller,  quite 
extraordinary,  and  such  as  could  not  have  been  anticipated. 

He  had  since  calculated  the  results  more  accurately,  and  found  them 
as  shown  in  the  following  table  : — 


Kevoluiions 

per 

minute. 

•Speed 

in 
knots. 

First 
Mean. 

Second 
Mean. 

32-5 
32-7 
330 
33-3 

10-766 
9-201 

10-956 
9-411 

9-9835 
10-0875 
101835 

10-031 
10-132 

Mean  32-8 

•• 

10-0815 

The  speed  of  the  screw  of  7  feet  Ih  inches  pitch  was  10-7165  knots, 
which  was  in  the  ratio  of  0-9047  to  1. 

In  his  original  calculations, given  to  Mr.  Guppy,  he  has  erroneously 
assumed  the  pitch  of  the  screw  to  have  been  8  feet. 


The  results  of  the  indicator  were 

Deducting  for  friction,  and  more  ample  allow- 
ance than  was  required  for  engines  in  good 
order,  which  was  not,  perhaps,  too  much  for 
engines  which  were  quite  new,  and  of  which 
all  the  movements  were  stiff, 

Remains, 


10-15  lbs.  per  sq.  inch. 


1-55 


S-GO  =  95-5  h.  p.  for 

each  engine. 

1* 


6  Civil  Eyigineei'ing. 

Mr.  T.  R.  Guppy  stated,  in  answer  to  questions  from  the  president 
and  members,  that  daring  the  whole  voyage  the  throttle-valve  was 
only  one-third  open,  and  that  the  steam  was  cut  off  at  one-sixth  of 
the  stroke.  It  was  not  possible  to  take  any  accurate  account  of  the 
coals  consumed,  but  he  estimated  the  consumption  at  about  40  tons 
in  24  liours.  The  screw  propeller  of  the  Great  Bi-itain  was  too 
small,  but  still  the  speed  obtained  even  against  a  heavy  head  sea,  was 
never  below  51  knots  per  hour. 

Captain  Hosken  said,  he  considered  it  necessary  to  reduce  the  speed 
in  heavy  weather;  it  was  in  such  cases  dangerous  to  apply  all  the 
power  of  the  engines;  there  was  a  danger  of  the  sea  making  a  clear 
breach  over  the  vessel  if  she  was  driven  bodily  forward,  instead  of 
being  allowed  to  rise  with  the  waves.  The  experience  he  had  ac- 
quired in  the  Great  Western  had  clearly  proved  the  correctness  of 
his  views. 

His  opinion  of  the  advantage  of  the  screw  as  a  mode  of  propulsion 
was  decided,  and  he  thought  that  it  would,  for  sea-going  vessels,  su- 
persede paddle-wheels.  During  the  worst  part  of  the  voyage,  with 
the  Great  Britain,  the  screw  was  never  more  than  one-half  of  its  di- 
ameter out  of  the  water,  and  the  other  half  was  acting  efficiently  at 
the  same  time ;  whereas  under  similar  circumstances,  with  such  a 
cross  sea,,  the  leeward  paddle-wheel  would  have  been  immersed,  pro- 
bably above  its  shaft,  while  the  windward  wheel  would  have  been 
completely  out  of  the  water:  the  strain  upon  the  engines,  in  such  a 
case,  was  very  prejudicial;  but  in  the  Great  Britain  he  UQveinoixced 
any  variation  in  the  working  of  the  engines,  not  even  when  she  was 
struck  with  the  heavy  sea  which  had  injured  the  bow. 

Captain  Sir  Charles  Napier  inquired,  whether  the  Great  Britain 
steered  well,  and  whether  it  was  not  found  she  had  a  tendency  to  fall 
off  to  leeward  in  a  cross  sea  ?  He  should  have  supposed  that  the  ac- 
tion of  the  screw  propeller  being  so  ealirely  in  the  stern,  it  would  act 
upon  the  ship  like  sculling  a  boat. 

Captain  Hosken  replied,  that  the  Great  Britain  steered  extremely 
well ;  and  that  there  was  not  any  tendency  to  fall  off  to  leeward. 

The  action  ©f  the  screw  could  not  be  correctly  compared  with  that 
of  a  scull  upon  a  boat;  in  that  case,  the  power  acted  entirely  upon 
the  stern  ;  but  with  the  screw,  the  power  was  exerted  in  the  direction 
of  the  shaft,  up  ta  the  engines,  in  the  centre  of  the  ship,  and  by  a  sim- 
ple arrangement  it  could  be  carried  on  even  up  to  the  bow.  He  was 
of  opinion  that  the  leeward  paddle-wheel  had  not  much  power  to  keep 
a  vessel  up  to  the  wind  ;  it  was  so  close  ta  the  ship's  side  that  its  le- 
verage was  not  considerable. 

Sir  Charles  Napier  thought  the  principal  danger  of  the  screw  pro- 
peller was  in  running  before  the  wind  in  a  heavy  sea.  If  struck  by 
a  heavy  wave,  the  sternpost  and  the  propeller  might  be  carried  away 
together;  as  also  in  case  of  getting  on  shore,  the  screw  would  not  be 
so  efficient  in  clawing  offshore  as  the  paddle-wheels  would  be. 

Captain  Hosken  said  it  was  evident  that  the  propeller  was  not  easily 
injured,  for  since  his  arrival  in  the  Thames  he  had  found,  coiled  round 
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the  shaft,  nearly  9  fathoms  of  chain  cable,  which  had  been  apparently 
torn  away  from  the  mooring  of  a  buoy,  in  coming  up  the  river. 

Mr.  J.  Miller  said,  one  point  of  importance  in  favor  of  the  screw 
was  its  not  being  affected  by  variations  of  immersion,  arising  either 
from  the  draught  of  water  of  the  vessel,  or  from  the  rolling  in  a  heavy 
sea.  He  had  noticed  particularly  the  difference  of  the  speed  of  the 
engines,  on  board  the  Royal  Mail  Company's  vessels,  at  the  com- 
mencement and  at  the  end  of  a  voyage.  At  starting,  with  a  full  com- 
plement of  fuel,  the  paddle-wheels  were  plunged  so  deep,  that  the 
speed  of  the  engines,  which  ought  on  an  average,  to  be  17  strokes 
per  minute,  was  reduced  to  8  or  9  strokes,  and  at  the  end  of  the  voy- 
age the  paddle  floats  had  scarcely  sufficient  hold  on  the  water.  A  ves- 
sel with  a  screw  propeller  would  not  be  so  affected. 

He  thought  also,  that  the  screw  was  less  liable  than  paddle-wheels 
to  be  injured  by  lieavy  seas. 

Captain  Hosken  was  anxious  to  record  clearly  the  points  where  he 
was  satisfied  the  propeller  was  preferable  to  the  paddle  wheel  for 
steamers  generally,  but  more  particularly  for  the  purposes  of  war  and 
for  Atlantic  navigation. 

By  using  the  screw,  a  great  weight  was  entirely  removed  from  the 
top,  sides  and  centre  of  the  ship. 

The  exertion  of  the  power  of  the  engines  was  transferred  from  the 
top,  sides  and  centre  to  the  lower  midship  body,  which  was  the  strong- 
est part  of  the  ship. 

There  was  a  saving  of  nearly  one-half  the  weight.  In  the  instance 
of  the  Great  Britain.,  that  ship  was  first  intended  for  paddle- wheels^ 
which  with  all  the  appurtenances  of  beams,  boxes,  shafts,  &c.,  were 
estimated  at  ISO  tons.  The  weight  of  the  propeller,  chain-wheels, 
shaft,  chain,  &c.,  might  be  taken  at  about  SQ  tons,  and  that  weight 
was  dispersed  over  nearly  half  the  ship's  length.  When  leaving  port 
and  the  ship  was  deep,  the  propeller  would  exert  its  greatest  power, 
when  it  was  most  required;  paddle-wheels,  on  the  contrary,  when 
deeply  immersed,  would  not  allow  the  engines  to  exert  their  power. 

A  steam  ship,  with  a  propeller,  answered  the  helm  quicker,  and 
steered  easier,  than  a  paddle-wheel  ship. 

A  great  point,  also,  was  the  superior  efficiency  of  a  screw  propeller 
ship  under  canvas,  on  account  of  the  absence  of  the  unsightly  and  det- 
rimental- paddle-boxes  ;  possessing  also  the  advantage  of  the  sails  act- 
ing with  the  engines,  instead  of  injuriously  to  them,  as  with  paddle- 
wheels.  When  the  sails  took  effect,  the  ship  heeled,  or  inclined  to 
one  side,  the  paddle-wheels  consequently  became  too  deeply  immersed 
on  one  side,  and  iiad  not  sufficient  hold  upon  the  water  on  the  other, 
manifestly  wasting  the  power  of  the  engines. 

The  screw  propeller  was  more  easily  disconnected  from  the  engines 
than  the  paddle-wheels,  should  it  be  required  to  save  fuel,  or  if  the 
engines  were  disabled,  and  the  ship  being  properly  rigged,  a  decidedly 
efficient  sailing  ship  still  remained,  which  in  a  paddle-wheel  ship  was 
not  possible. 

The  screw  propeller  was  less  liable  to  be  damaged  by  heavy  seas, 
4Mr  by  shot,  than  paddle-wheels.     Very  reccEtly,  the  West  India  Royal 
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Mail  Steam-packet  Dee  had  one  wheel  quite  disabled,  by  a  heavy 
sea  striking  it;  while  the  screw  was  nearly  always  so  immersed  as  to 
be  out  of  the  reach  of  injury,  either  from  waves  or  shot. 

As  the  relative  merits  of  screw  propellers  and  paddle-wheels  were 
of  national  importance,  Captain  Hosken  felt  confident  no  apology  was 
necessary,  for  thus,  as  concisely  as  possible,  giving  his  opinion  before 
the  institution. 

If  he  might  recommend  any  point  for  the  consideration  of  the  mem- 
bers, it  would  be  that  they  should  exert  their  ingenuity  to  discover 
the  best  propeller,  all  circumstances  being  considered  ;  as  in  his  opin- 
ion it  would  be  very  difficult,  if  not  impossible,,  to  find  a  propeller 
that  should  be  the  best  under  every  variety  of  circumstance.  He 
considered  the  best  method  would  be  to  multiply  or  reduce  the  speed 
of  the  propeller,  as  might  be  found  necessary  under  different  circum- 
stances, but  that,  he  was  aware,  would,  in  very  large  steamers,  be 
difficult  of  attainment. 

Sir  Charles  Napier  agreed  with  Mr.  Miller  with  regard  to  the  dis- 
advantages of  the  deep  immersion  of  the  paddles,  particularly  those 
of  war  steamers,  where  wheels  were  constantly  plunged  too  deeply 
when  they  had  their  full  armament  and  fuel  on  board.  For  fifteen 
years  past  he  had  urged  upon  the  Government  the  necessity  of  paying 
more  attention  to  the  construction  of  their  war  steamers  ;  for,  in  liis 
opinion,  there  was  not  one  really  good  steamer  in  the  service;  and  he 
thought  the  Retribution,  which  was  the  last  vessel  finished,  was  not 
any  improvement  upon  its  predecessors.  He  objected  particularly  to 
the  present  construction  of  direct-acting  engines,  by  which  the  work- 
ing parts  were  exposed  to  injury  from  shot.  He  thought,  that  all  the 
upper  parts  of  the  engines,  and  the  naves  of  the  paddle-wheels,  should 
be  made  of  wrought-iron,  as  in  the  case  of  being  struck  by  shot,  less 
serious  injury  would  ensue  than  when  they  were  made  of  cast-iron. 

He  would  suggest,  also,  whether  it  would  not  be  possible  to  have 
tanks  near  the  paddle-boxes,  to  be  filled  with  water  as  the  fuel  was 
reduced  in  weight,  and  thus  to  keep  the  vessel  at  a  uniform  draught, 
so  that  the  power  of  the  engines  could  be  always  advantageously  em- 
ployed. 

Captain  Hosken  said,  in  reference  to  the  points  suggested  by  Sir 
Charles  Napier,  experience  had  shown  that  any  thing  cumbersome 
about  paddle-wheels  was  bad  for  sea  purposes,  any  machinery  about 
them  was  difficult  to  be  kept  in  order,  and  if  the  paddle-wheels  were 
made  to  reef,  when  they  were  exposed  to  a  heavy  gale,  or  sea,  they 
would  assuredly  lose  a  large  portion  of  their  paddle-floats. 

The  suggestion  of  a  contrivance  to  fill  water  about  the  paddle- 
boxes,  in  proportion  to  the  fnel  consumed,  so  as  to  keep  an  uniform 
dip  of  float-board,  appeared  not  only  objectionable,,  but  it  amoimted 
almost  to  an  impossibility.  It  v/as  scarcely  possible,  eveU' if  desirable, 
to  find  space  for  500  tons  of  water  in  a  steam  ship  that  might  take 
that  quantity  of  fuel  as  her  sea-stock  ;  and  doing  so,  would  keep  the 
ship  in  a  long  voyage  continually  groaning  under  a  heavy  burthen. 
He  agreed  with  Sir  Charles  Napier  as  to  the  desirableness  of  an  uni- 
form dip  of  the  paddle-board  if  it  could  be  obtained  ;  but  if  it  was  only 
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to  be  arrived  at  by  always  carrying  a  heavy  weight,  it  was  better  to 
continue  the  present  plan,  of  starting  deep  and  arriving  light. 

Mr.  Guppy  said,  in  answer  to  questions  from  members,  that,  at 
present,  he  believed  the  average  speed  obtained  by  vessels  with  screw 
propellers,  was  below  that  of  paddle-wheel  steamers.  A  new  screw 
of  larger  diameter  and  greater  area  of  palms,  was  being  made  for  the 
Great  Britain,  with  a  view  to  increasing  the  speed. 

It  should  not  be  forgotten,  in  the  discussion,  that  a  distinctive  fea- 
ture of  iron  vessels  was  their  stiffness,  and  he  conceived  they  were 
better  calculated  to  withstand  the  shock  of  heavy  seas  than  wooden 
vessels  were. 

Four  chains,  weighing  together  about  seven  tons,  were  employed 
for  communicating  the  power  from  the  upper  drum,  upon  the  main 
shaft,  to  the  lower  drum  upon  the  shaft  of  the  propeller.  They 
worked  smoothly  and  without  noise,  and  at  present  had  not  shown 
any  tendency  to  wear,  or  to  lengthen.  From  the  form  of  the  hnk,  he 
conceived  that  the  chains  would  only  lengthen  on  the  slack  side,  un^ 
der  any  circumstances ;  and  this  would  not  affect  their  working,  as 
the  projecting  ends  of  the  links  would,  on  the  driving  side,  always 
fall  into  the  recesses  prepared  for  them,  so  that  these  recesses  must  be 
much  worn,  before  the  chains  would  ride  out  of  their  proper  direction 
upon  the  drums. 

Mr.  R.  Stephenson  observed,  that  the  chains  very  nearly  resembled 
those  used  in  the  early  locomotive  engines,  and  which  were  discarded 
on  account  of  lengthening  so  much  as  to  render  them  useless.  It  was 
true,  that  the  hnks  of  the  locomotive  chains  were  much  smaller,  there 
were  many  more  traversing  pins,  and  the  speed  at  which  they  trav- 
eled was  probably  greater  than  the  large  driving  chains  of  the  Great 
Britain,  which  would,  therefore,  be  less  liable  to  injury  than  those  he 
had  mentioned. 

Sir  John  Rennie,  President,  said  that  the  Institution  was  much  in- 
debted to  Mr.  Guppy  for  the  paper  which  had  induced,  in  the  course 
of  the  discussion,  the  expression  of  the  opinions  of  the  good  authori- 
ties who  had  spoken  on  a  subject  of  such  great  importance. 

The  advances  made  in  steam  navigation  were  already  very  great, 
but  he  anticipated  much  greater  would  result  from  the  application  of 
the  screw  propeller.  The  best  forms,  not  only  of  propellers,  but  of 
the  vessels  to  which  they  could  be  most  advantageously  applied,  would 
be  more  accurately  ascertained  from  the  experiments  now  in  pro- 
gress, by  the  order  of  the  Government,  and  also  by  private  individ- 
uals; he  hoped  the  Institution  would  soon  be  put  in  possession  of  the 
result  of  these,  by  the  same  spirit  of  liberality  as  had  induced  Mr. 
Ouppy  to  present  his  paper. 

A  very  interesting  communication  might  be  produced,  by  tracing 
the  progress  of  steam  navigation  for  tiie  last  few  years,  taking,  for 
instance,  one  station,  that  of  Dover,  where,  it  would  be  recollected, 
with  the  old  vessels  eight  or  nine  knots  an  hour  was  considered  a 
good  speed,  but  at  present,  with  better  shaped  vessels  and  more  pow- 
erful engines,  a  speed  of  nearly  15  knots  per  hour  was  stated  to  have 
been  attained. 
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Mr.  P.  Taylor  said,  that  great  difference  of  opinion  existed  among 
the  officers  of  the  French  navy  as  to  the  capabilities  of  the  Napoleon. 
It  had  been  asserted  that  with  the  peculiar  build  and  great  proportion 
of  power  to  tonnage  of  that  vessel,  greater  speed  should  have  been 
attained.  Mr.  Taylor  was  not  of  that  opinion,  although  he  fully  ap- 
preciated the  build  of  M.  Normand's  vessel,  and  the  excellence  of 
Mr.  Barnes'  engines.  He  had  paid  much  attention  to  the  result  of 
the  voyages  of  the  Napoleon,  and  found  them,  on  an  average,  more 
rapid  than  those  of  the  paddle-wheel  vessels  on  the  same  station.  The 
screw  did  not  generally  make  such  good  headway  in  smooth  water; 
but  with  a  sea  or  wind  sufficient  to  lay  a  paddle-wheel  ship  at  all 
over,  the  screw  gained  immensely,  and  hence  its  average  superiority. 

After  the  trial  voyages  and  the  run  from  Havre  to  Marseilles,  with 
the  cast-iron  screw,  which  had  been  mentioned  at  the  Institution  on  a 
previous  occasion,  it  was  found,  on  putting  the  Napoleon  into  the 
graving  dock  at  Toulon,  that  the  outer  journal  of  the  propeller-shaft 
■was  much  worn,  and  that  the  cast-iron  screw  was  much  affected  by 
galvanic  action ;  a  new  bronze  screw  was  therefore  cast,  and  was 
highly  polished  and  varnished  before  it  was  fixed.  At  the  same  time 
the  bearing  areas  of  both  the  outer  and  the  inner  journals  of  the  shaft 
were  increased,  and  a  jet  of  cold  water  was  arranged  so  as  to  be  con- 
stantly applied  to  them.  Since  these  alterations,  there  had  not  been 
any  imdue  wearing  of  the  journals. 

Mr.  Barnes  would  not  venture  to  state  the  relation  of  power  to 
tonnage  on  board  iuc  Napoleon,  as  the  methods  of  measurement  of 
vessels  were  quite  illusory.  The  engines  were  130  h.  p.  The  vessel 
was  148  feet  6  inches  long,  and  27  feet  4  inches  broad  at  the  water 
line,  drawing  11  feet  10  inches  aft,  and  7  feet  5  inches  forward,  and 
the  area  of  the  midship  section  at  that  draught  was  144  square  feet. 
By  the  ordinary  rules  of  measurement,  the  tonnage  would  be  490 
tons,  and  the  displacement  365  tons. 

He  had  made  many  engines  for  vessels  built  by  M.  Normand,  and 
he  knew  their  capabilities.  He  was  of  opinion,  that  if  the  feathering 
paddle-wheels,  invented  by  M.  Cave,  had  been  adapted  to  the  Napo- 
leon, as  good  speed  would  have  been  attained,  as  with  the  screw,  in 
all  weathers ;  but  that  with  the  common  paddle-wheels  such  results 
could  not  have  been  arrived  at. 

Mr.  F.  P.  Smith  had  found,  with  reference  to  the  journals  of  the 
propeller-shaft,  that  steel  was  the  best  material  for  the  bearing  of  the 
toe  or  extreme  end,  where  the  destruction  was  most  rapid,  and  that 
the  best  form  was  that  of  two  hemispheres,  working  under  a  constant 
jet  of  cold  water.  The  experience  upon  the  Rattler  tended  to  show, 
that  it  was  advantageous  to  reduce  the  bearings  as  much  as  possible; 
for  they  had  always  worn  down  to  certain  dimensions,  and  then  had 
ceased  to  wear.  On  the  contrary,  however,  on  board  the  Great  Bri- 
tain and  the  Napoleon,  it  appeared,  that  an  increase  of  the  size  of  the 
journals  had  been  advantageous.  On  this  practical  question,  the  man- 
ner in  which  the  thrust  of  the  propeller-shafts  was  received  in  the  toe 
bearing  must  be  well  considered,  before  any  rule  could  be  laid  down. 

As  had  been  previously  stated,  one  of  the  chief  merits  of  the  screw 
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was  its  permitting  such  an  advantageous  use  of  the  sails.  In  the  Rattler 
it  was  found,  that  when  with  steam  alone  the  vessel  was  running  9i 
knots  to  95  knots  per  hour,  and  the  engines  were  making  26  to  26i 
strokes  per  minute,  on  the  sails  being  set  the  speed  increased  to  12 
knots,  and  the  engines  made  freely  28 5  strokes.  At  that  rate  it  was 
supposed  the  screw  was  dragged  through  the  water ;  but  on  applying 
the  dynamometer  it  was  found,  that  the  forward  thrust  of  the  shaft 
was  the  same  as  before  the  sails  were  used.  The  screw  was,  there- 
fore, producing  its  full  effect.  If  the  sails  had  been  set  on  a  paddle- 
wheel  vessel,  under  similar  circumstances,  the  lee  wheel  would  have 
been  so  much  depressed  as  to  have  impeded  the  progress ;  and  the 
windward  wheel  would  have  lost  a  considerable  portion  of  its  effect, 
owing  to  the  heeling  of  the  vessel.  To  that  cause  must  be  attributed 
the  fact  of  the  Royal  yacht  gaining  speed  in  proportion  as  it  short- 
ened sail,  with  the  wind  on  the  beam. 

In  the  recent  trial  cruise,  while  rounding  the  Longships  against  a 
heavy  head  sea,  the  Battler  did  not  make  good  way.  The  vessel 
pitched  so,  that  the  propeller  was  frequently  more  than  half  its  diame- 
ter out  of  the  water.  On  trying  the  dynamometric  effect,  it  was  as- 
certained that  the  power  was  fully  expended,  but  that  it  was  insuffi- 
cient for  the  tonnage  of  the  vessel,  whose  build  also  was  not  calculated 
for  speed.  In  rough  weather,  with  a  head  wind,  the  rigging  was  a 
serious  impediment  to  speed,  but  with  the  wind  a  little  abaft  the  beam, 
it  was  thought  that,  in  spite  of  her  build,  the  Rattler  would  prove 
herself  fully  equal  to  any  vessel  of  similar  power  and  tonnage. 

From  his  previous  experience  of  the  performances  of  the  Rattler 
in  smooth  water,  Mr.  Smith  had  recommended  to  the  Admiralty  that 
a  larger  propeller  should  be  tried.  The  recent  trials  at  sea  had  proved 
the  correctness  of  the  recommendation,  which  was  now  being  acted 
upon. 

Captain  Crispin  corroborated  Mr.  Smith's  statement,  relative  to  the 
Royal  yacht.  With  the  wind  on  the  beam,  owing  to  her  heeling  over, 
the  lee  wheel  was  so  much  plunged  as  to  materially  reduce  the  speed 
of  the  engines  and  of  the  vessel,  and  the  more  the  sails  were  reduced, 
so  as  to  bring  her  upon  an  even  keel,  the  faster  she  overhauled  the 
Rattler,  whose  engine  power  he  considered  insufficient  for  the  ton- 
nage ;  whilst  the  superior  size  and  power  of  the  yacht  enabled  her  to 
make  good  way  against  a  heavy  head  sea.  The  performance  of  the 
Rattler,  with  the  wind  on  the  beam,  and  the  canvas  set,  surprised  all 
the  officers  of  the  squadron. 

To  be  Continued. 
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Atmospheric  and  Rope   Traction  Railways. 
Mr.  P.  Barlow's  Experiments  comparing  the  Power  Lost. 
Table,  showing  a  Comparison  of  the  Useful  Mechanical  Effect  of  the 
Dalkey  Engine,  as  appUed  by  llie  Atmospheric  pipe,  with  that  of 
the  Tyler  Hill  Engine  on  the  Canterbury  and  Whitstable  Railway, 
as  applied  by  the  Rope. 
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It  will  be  seen  by  this  table  that  the  loss  of  power  by  Rope  traction 
varies  from  twenty  to  fifty-one  per  cent.,  and  by  Atmospheric  traction 
seventy-six  to  eighty-five  per  cent.  Civ.  Eng-  &  Arch.  Jour. 
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Safety  Coupling-box  for  Railway  Trains. 

The  occurrence  of  serious  accidents  on  railways,  arising  from  the 
engine  running  off  the  line,  renders  it  desirable  that  some  simple  means 
should  be  devised  for  instantly  disconnecting  the  engine  and  tender 
from  the  train,  when  such  an  occurrence  takes  place.  The  late  acci- 
dent on  the  Edinburgh  and  Glasgow  railway,  arising  from  the  engine 
leaving  the  line,  and  attended  with  the  loss  of  one  life,  though  one  too 
many  for  humanity  to  spare,  might  have  been  much  more  disastrous, 
had  not  the  coupling  irons  given  way,  connecting  the  train  with  the 
tender.  The  train  was  thus  allowed  to  remain  on  the  rails;  and  what 
we  would  suggest  is,  that  that  which  took  place  by  a  happy  accident 
should  in  future  be  insured,  by  a  simple  self-acting  mechanical  con- 
trivance, which  shall  unlock  the  train  from  the  engine  the  moment 
that  the  latter  shall  happen  to  leave  the  rails.  A  scheme  of  this  kind 
was  devised  by  Mr.  S.  B.  Howlett,  of  the  OrdnanceOfRce,  so  early  as 
1S40,  and  was  described  and  illustrated  in  the  fourth  volume  of  the 
Professional  Papers  of  the  Royal  Engineers.  We  take  the  liberty  of 
re-producing  this  plan,  as  it  appears  to  be  simple,  and  promises  to  be 
efficient. 


Fig.  4. 


Fig.  1,  A  cast-iron  box,  shown  in  plan,  consisting  of  sides  and  bot- 
tom ;  the  top,  consisting  of  a  separate  plate  bolted  to  the  box,  being 
removed  to  show  the  arrangement  of  the  parts  in  the  interior.  Ex- 
ternally, it  is  provided  with  trunnions  which  turn  in  sockets  bolted  to 
the  front  of  the  carriage.  The  draw-bar  which  proceeds  from  it  is 
connected  by  short  link-work  to  the  tender. 

Fig.  2.  A  longitudinal  section  of  the  box  through  the  middle  of  fig. 
1,  showing  one  of  the  sockets  behind. 

Fig.  3.  A  side-view  of  the  draw  bar  detached. 

Fig.  4.  A  representation  of  the  position  of  the  draw-bar  when  the 

Vol.  XI,  3hi>  Series.— No.  1.— Januaky,  1846.  2 


14 


Civil  Engineering. 


chain  is  pulled  sidewise  :  in  this  position  the  bar  can  be  drawn  out 
with  ease,  and  the  connexion  thus  brolien. 

Fig.  5.  An  isometrical  sketch  of 
the  couphng-box,  supposed  to  be 
fixed  on  the  front  or  lower  part  of 
the  luggage  truck  or  first  carriage; 
or  it  might  be  fixed  underneath, 
the  construction  being  adapted  for 
either  position.  The  end  of  the 
draw-bar  is  broken  off  in  the  figure 
for  want  of  room. 

Literal  References. — a,  is  the 
boss  or  projection  cast  on  the  sole 
of  the  box,  the  use  of  which  is  to 
afford  a  holding  surface  to  the  end 
of  the  draw-bar. 

b,  b,  springs  riveted  at  one  end 
to  the  walls  of  the  box,  near  the 
opening  in  front;  they  reach  be- 
yond the  boss  a,  and  embrace  the 

end  of  the  draw-bar,  (when  engaged  with  the  boss)  the  object  of  which 

is  to  retain  it  exactly  in  its  place. 

c,  c,  the  trunnions,  cast  one  on  each  side  of  the  box,  upon  which 
the  box  turns  as  on  hinges. 

d,  one  of  the  sockets,  of  which  there  are  two,  in  which  the  trun- 
nions turn  ;  the  sockets  are  bolted  to  the  carriage. 

e,  the  draw-bar,  formed  on  its  under  side  with  a  notch,  which  slips 
over  the  boss  «,  when  the  bar  is  introduced  into  its  place,  and  is  held 
in  that  position  by  the  springs. 

It  is  obvious  that  no  direct  pull  could  withdraw  the  bar,  because 
the  notch  rests  over  the  boss,  and  the  bar  being  held  by  the  springs, 
cannot  shift  its  position  laterally  without  a  greater  lateral  force  being 
applied  than  could  occur  by  shaking  while  traveling.  The  office  of 
the  springs  is  simply  to  hold  the  bar  over  the  centre  of  the  boss,  and 
should,  in  the  manufacture,  be  adjusted  accordingly;  they  should,  in 
fact,  be  of  such  strength  that  a  man  laying  hold  of  the  end  of  the 
bar  and  pulling  it  as  a  lever  against  either  side  of  the  entrance,  should 
be  just  able  to  open  either  of  the  springs  and  release  the  bar.  The 
entrance  of  the  box  is  wider  than  the  bar,  sufficiently  to  allow  for  or- 
dinary deviations  from  the  middle  position. 

Mr.  Hewlett  proposes  the  application  of  this  safety-coupUng  be- 
tween the  tender  and  the  first  wagon  of  the  train.  We  think,  how- 
ever, that  it  might  be  applied  between  the  engine  and  the  tender,  so 
as  to  leave  the  tender,  as  well  as  the  train,  on  the  line.  Our  princi- 
pal object  in  proposing  this  is  to  provide  likewise  for  the  safety  of  the 
driver  and  stoker  on  the  platform.  A  simple  modification  of  the  ex- 
isting arrangement  of  the  platform  would,  however,  be  necessary  to 
effect  this  most  desirable  end :  for,  according  to  the  presently  arranged 
method,  one-half  of  the  platform  is  erected  on  the  engine,  the  other 
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half  on  the  tender.  Now,  as  the  engine  and  tender  are  constantly 
Hnked  together  as  one,  we  see  no  difficulty  in  the  way  of  attaching 
the  whole  of  the  platform  to  the  tender-frame.  Thus,  while  the  men 
could  have  a  complete  command  over  the  engine,  they  would  be  in- 
dependent of  it  for  foot-hold  ;  and  if  it  ever  started  aside  and  left  the 
tender  and  train,  it  would  go  alone  to  destruction.  We  do  not  forget 
that  another  connexion  subsists  between  the  engine  and  tender, 
namely,  the  flexible  tubes  which  convey  the  water  from  the  tender  to 
the  force-pumps.  These  would,  however,  very  easily  give  way  if  no 
other  connexion  remained.  But,  at  all  events,  it  would  not  be  a  diffi- 
cult matter  to  construct  the  water-tubes  with  sliding  joints,  which 
should  part  asunder  of  their  own  accord  when  the  engine  leaves  the 
tender.  The  railing  with  which  the  platform  is  enclosed  at  the  sides 
might  be  carried  round  the  front  of  it  close  to  the  engine,  leaving  an 
opening,  of  course,  for  firing ;  this  would  prevent  the  possibility  of  the 
driver  or  stoker  being  precipitated  from  the  platform  at  the  moment 
of  the  accident.  The  ap|)lication  of  Mr.  Howlett's  coupling-box 
would,  in  this  case,  likely  require  it  to  undergo  some  modification. 
We  recommend  the  principle  of  the  complete  isolation  of  the  engine 
to  the  consideration  of  railway  engineers,  who  will  best  understand 
the  value  of  what  we  have  now  stated.  The  utility  of  the  idea,  apart 
from  the  readiness  with  which  it  might  be  applied,  is  as  clear  as  dis- 
astrous occurrences  can  make  it,  when  we  know  that  these  occur- 
rences would  have  been  greatly  alleviated  had  the  arrangements 
which  we  propose  been  applied.  At  the  time  of  the  accident  on  the 
Edinburgh  and  Glasgow  line,  the  train  was  running,  it  seems,  at  the 
rale  of  60  miles  an  hour:  a  very  high  speed  on  the  narrow  gage. 
While  we  would  hail  with  pleasure  the  progress  of  steam-locomotion, 
we  would  also  insist  on  the  corresponding  advance  of  precautionary 
measures  against  accident,  and  would  aid  in  the  furtherance  of  this 
object  as  far  as  our  humble  suggestions  can  go. 

Glasffovv  Prac.  Mec.  &  Eng.  Ma^ 


FRANKLIN  INSTITUTE. 


Address  delivered  by  Professor  Frazer,  at  the  close  of  the  Fifteenth 
Exhibition  of  American  Manufactures,  held  by  the  Franklin  In- 
stitute of  the  State  of  Pennsylvania,  for  the  promotion  of  the 
Mechanic  Arts,  October,  1845. 

Ladies  and  Gentlemen  : — The  fifteenth  exhibition  of  American 
Manufactures  held  by  the  Franklin  Institute,  is  now  about  to  close, 
and  while  the  members  of  the  Institute  congratulate  each  other  upon 
the  success  which  lias  attended  their  labors,  it  is  natural  that  they 
should  have  something  to  say  in  reference  to  it,  to  those  who  have 
favored  them  with  their  attendance. 

I  need  not  tell  you  that  the  exhibition  has  been  a  successful  one, 
nor  endeavor  to  show  in  what  its  superiority  consists.     That  it  is  sii- 
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perior  to  former  ones,  is  a  matter  of  course;  the  very  end  and  aim  of 
holding  them  at  all,  is  to  encourage  those  improvements  of  which  our 
arts  are  susceptible,  by  showing  to  the  public  as  well  as  to  the  manu- 
facturers themselves,  what  has  been  done,  and  by  suggesting  to  them 
that  which  still  remains  to  be  done,  in  their  respective  branches.  If  I 
did  not  feel  that  this  end  had  been  attained,  and  that  its  attainment 
had  been  shown  by  the  decided  superiority  of  this  over  former  exhi- 
bitions, 1  would  not  have  the  courage  to  say  one  word  to  you  upon 
the  subject;  nor  the  faith  to  look  forward  hopefully  to  a  similar  im- 
provement in  the  next,  and  so  on  for  an  unlimited  series,  until  the 
whole  of  our  arts  have  obtained  the  perfection  which  it  is  possible  for 
them  to  reach.  I  cannot  ask  you  to  go  back  to  the  first  of  these  ex- 
hibitions, held  in  1824,  (when  eleven  medals  were  awarded,)  for  my 
own  recollections  will  not  carry  me  back  that  far,  but  I  ask  you  to 
task  your  memories,  to  say  whether  within  the  last  three  or  four 
years"  only,  the  improvement  in  American  manufactures  has  not  been 
such  as  to  astonish  the  most  credulous,  and  to  justify  the  iiopes  of  the 
most  san<^uine.  How  many  impossibilities  in  manufactures  have  been 
accomplished  in  that  time?  It  is  true  that  exhibitions  of  this  kind 
are  not  the  only  causes  of  this  improvement — but  that  they  exercise 
a  very  great  influence  in  promoting  this  result,  who  can  doubt  ?  The 
fact  of  their  adoption  by  sister  institutions  in  the  cities  of  our  own 
country,  and  the  encouragement  of  them  by  the  various  governments 
of  Europe,  is  a  sufficient  evidence  of  their  usefulness.  You  have  all 
felt  their  utility  in  the  astonishment  with  which  you  have  examined 
some  of  the  products  now  spread  upon  our  tables;  products  which 
you  were  made  aware  for  the  first  time,  could  be  produced  in  such 
perfection  by  our  own  manufacturers.  They  operate  usefully  by  in- 
forming the  community  what  they  can  expect  from  our  own  industry, 
and  thus  tend  to  check  that  prejudice  which  still  exists,  though  in  a 
far  less  degree  than  formerly,  against  domestic  manufactures,  and 
which  compels  our  manufacturers  to  the  vicious  practice  of  stamping 
their  goods  with  a  foreign  mark;  thus  tacitly  admitting  an  inferiority 
which  does  not  by  any  means  always  exist.  They  operate  usefully 
by  bringing  conspicuously  to  your  notice  those  striking  improvements 
which,  in  the  opinion  of  competent  and  impartial  judges,  have  de- 
served especial  notice  and  reward;  and  they  operate  most  beneficially 
by  allowing  the  manufacturers  themselves  to  see  the  progress  which 
has  been  niade  by  others,  in  their  own  art,  thus  exciting  a  generous 
rivalry  among  them,  and  stimulating  them  to  further  improvements 
which  could  not  otherwise  have  been  hoped  for. 

These  palpable  considerations  have  so  thoroughly  demonstrated  the 
utility  of  these  exhibitions,  that  it  is  but  rarely  that  we  now  hear  the 
question  asked,  "What  is  the  good?"  Yet  me  must  not  forget  that 
scarcely  twenty  years  ago,  their  founders  had  to  endure  the  perpetual 
repetition  of  this  question  at  all  times  and  in  all  tones,from  the  honest 
inquiry  of  him  who  desired  to  be  informed,  to  the  sneer  of  the  wilful 
and  perverse  unbeliever.  This  is  the  fate  of  all  novelties,  and  the 
Institute  has  nothing  peculiar  to  complain  of. 

What  a  melancholy  record  we  should  have,  if  we  could  collect  to- 
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gelher  the  histories  of  all  the  projected  improvements  which  have  been 
crushed  by  the  cold  indifference  of  those  who  should  have  fostered 
and  encouraged  them,  if  we  could  read  the  biographies  of  those  who 
have  sacrificed  their  fortunes  and  their  lives  in  the  vain  hope  of  ame- 
liorating society,  who  would  not  even  be  brought  to  listen  to  their 
schemes.  We  need  not  go  far  back  into  the  history  of  ages  less  ad- 
vanced than  our  own,  nor  need  we  look  to  other  lands  for  examples. 
Listen  to  the  indignant  yet  sad  appeal  of  one  of  our  townsmen  :  "For 
seventeen  years,"  says  he,  "after  the  means  of  applying  the  princi- 
ples of  this  improvement  were  first  discovered  by  the  author,  he  could 
not  find  a  single  person  who  would  acknowledge  that  they  thought 
the  experiment  worth  the  expense  of  a  trial.  All  united  in  condemn- 
ing the  project,  except  two  gentlemen  to  whom  he  explained  the 
principles  with  great  care  and  exactness  after  he  commenced  the 
work."  This  was  within  the  present  century,  and  the  plans  for 
which  he  so  earnestly  endeavored  to  obtain  a  hearing  from  individuals 
and  Legislatures  were,  the  navigation  of  the  Mississippi,  and  the  pro- 
pulsion of  land  carriages,  by  steam.  A  little  later,  the  project  of  run- 
ning a  steamboat  upon  the  Hudson  was  considered  as  too  ridiculous 
to  be  introduced  into  the  Legislature.  Full  justice  is  now  done  to  the 
memories  of  Evans  and  Fulton,  but  the  same  spirit  is  still  extant,  and 
it  behoves  us  to  take  care  lest  other  propositions  meriting  encourage- 
ment and  reward,  should  yet  share  the  fate  of  the  early  proposals  of 
the  steamboat  and  the  locomotive. 

Do  not  think  that  Ivvould  discourage  a  habit  of  calm  and  dispas- 
sionate examination  before  any  new  scheme,  however  promising  it 
may  appear,  is  entertained  ;  or  imagine  that  I  have  any  thing  to  say 
in  favor  of  the  thousand  crudities  of  men,  ignorant  of  every  principle 
of  what  they  profess  to  use,  witli  which  we  are  every  day  assailed. 
A  spirit  of  rigid  examination  is  precisely  that  which  is  most  favorable 
to  useful  uiventions,  and  although  sometimes  the  judgment  may  be 
wrong,  yet  the  motive  which  prompted  it  is  respectable  and  praise- 
worthy. Singular  indeetl  have  been  the  errors  into  which  eminently 
judicious  and  dispassionate  men  have  fallen,  while  judging  of  new  in- 
ventions, but  it  is  not  of  these  I  speak,  but  of  that  class  of  uninquiring 
drones,  to  whose  minds,  novelty  is  the  greatest  of  sins,  and  who  meet 
every  new  proposal  with  a  supercilious  smile  or  a  discouraging  sneer, 
unwilling  to  examine  into  its  merit,  or  to  give  it  the  opportunity  of 
doing  good. 

Against  much  of  this  spirit,  the  Franklin  Institute,  upon  its  first  or- 
ganization, had  to  contend,  and  if  we  would  award  to  its  tounders 
the  merit  which  they  really  deserve,  we  must  notsufler  this  to  escape 
from  our  memory.  The  task  which  they  undertook  was  no  light  one 
— the  prejudices  which  were  to  be  overcome,  were  not  easily  nor 
quickly  to  be  obliterated,  the  advantages  which  they  proposed  to  be- 
stow, were  not  speedily  to  be  gained.  It  was  a  work  of  constant,  long 
continued,  wearisome  labor,  a  work  tasking  their  highest  energies, 
and  demanding  their  utmost  prudence  and  perseverance;  a  work  for 
which  no  remuneration  was  to  be  expected — for  which  no  reward 
was  adequate,  except  the  consciousness  of  having  deserved  well  of 
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their  fellow  citizens  and  their  fellow  men.  Indulge  me  in  paying 
this  passing  tribute  to  the  founders  of  the  Franklin  Institute,  for  while 
they  have  deserved  well  of  the  community,  they  have  left  us  a  lesson 
as  to  our  duty,  and  a  hopeful  example  of  what  can  be  accomplished 
by  energy  and  perseverance.  Be  it  our  place  to  maintain  the  path 
which  they  have  traced — to  fulfil  the  purposes  for  which  the  Institute 
was  created,  and  constantly  to  foster  by  all  means  in  our  power  those 
arts  which  it  was  intended  to  promote. 

The  19th  century  has  been  truly  designated  as  the  Age  of  Manufac- 
tures. The  wars  and  troubles  which  attended  its  commencement,  seem 
to  have  left  nations  in  a  disposition  to  vent  their  natural  rivalry  in  a 
more  peaceful,  and  far  more  useful  direction.  The  "nation  of  shop- 
keepers," as  England  was  contemptuously  called,  seems  to  have  con- 
verted the  Christian  world  to  her  own  way  of  thinking,  and  shop- 
keeping,  from  being  a  reproach  has  come  to  be  the  fashion  of  the 
day.  How  long  this  state  of  things  is  to  last,  it  is  not  for  us  to  say; 
let  us  hope,  that  in  our  day  at  least,  the  change  may  go  on  in  the 
same  direction,  and  that  the  nations  of  Christendom,  having  learned 
the  pleasures  of  being  at  peace  with  each  other,  may  finally  extend 
their  charity  to  their  more  barbarous  brethren,  and  let  them  also  taste 
the  pleasures  of  repose.  Let  us  hope  that  the  spirit  of  destructiveness 
may  be  replaced  by  one  of  production,  and  that  the  time,  wealth,  and 
energy  which  have  been  for  so  many  centuries  wasted  in  making  the 
world  miserable,  may  find  a  more  useful  employment  in  the  promo- 
tion of  the  comfort  and  happiness  of  mankind. 

But  it  is  not  mere  weariness  of  war,  or  caprice  which  has  effected 
this  change  in  the  policy  of  nations;  there  is  a  stern  necessity  at  the 
bottom  of  it,  which  gives  us  strong  hopes  of  its  lasting  character.  In 
older  countries  the  population  has  been  accumulating  until  the  pres- 
sure has  come  to  be  severely  felt,  while  at  the  same  time  a  knowledge 
of  Iheir  own  importance  has  been  to  a  greater  or  less  degree  spread 
among  the  people  which  will  prevent  their  being  disposed  of  by  the 
unceremonious  means  formerly  in  fashion.  Under  these  circumstances 
they  must  be  maintained,  and  not  only  must  they  be  maintained,  but 
room  must  ba  given,  if  possible,  for  their  inevitable  increase.  This 
can  only  be  accomplished  by  the  full  development  of  every  branch 
of  productive  industry.  There  is  no  time,  and  no  spare  energy  now 
to  be  wasted  in  destruction  ;  the  pressing  necessity  of  the  case  calls 
for  labor,  in  order  that  every  source  of  national  wealth  may  be  called 
into  action,  and  this  labor  requires  skilful  guidance,  in  order  that  none 
of  it  may  be  wasted  in  unproductive  directions.  In  no  country  of 
the  world  is  this  necessity  so  urgently  felt  as  in  England,  and  no- 
where have  we  yet  seen  her  equal  in  the  great  art  of  producing.  The 
])ioducts  of  her  manufactures  are  known  over  the  whole  world,  and  at 
every  hour  of  tlie  day  and  night  her  thousand  ships  are  busied  in  dis- 
tributing licr  productions  to  the  uttermost  ends  of  the  earth. 

In  our  own  country  this  pressure  is  felt  but  sli:ihtly,  or  not  felt  at  all; 
but  the  circumstances  comiected  with  our  position  tend  naturally  to 
make  us,  like  the  English,  a  great  producing  and  manufacturing  people. 
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The  vast  extent  of  our  territory  and  the  corresponding  varieties  of  onr 
climate  give  to  us  facilities  of  production,  which  are  enjoyed  by  no 
other  single  country.  The  bleak  highlands  of  our  northern  regions 
abound  in  the  timber  which  renders  the  forests  of  Norway  so  valua- 
ble; the  grain  of  England  and  France  covers  with  its  productive  crops 
the  land  of  the  Middle  States;  while  under  the  warmsunof  our  South- 
ern regions,  spring  into  luxuriant  growth  the  cotton  plant  and  the  su- 
gar cane,  the  produce  of  tropical  countries.  Almost  every  article  of 
importance  brought  from  foreign  lands  may  be  successfully  cultivated 
in  some  portion  of  our  own  country,  while  we  possess  others  of  the 
highest  value  which  have  never  yet  been  successfully  introduced  else- 
where. 

Nor  is  the  mineral  less  remarkable  than  the  agricultural  wealth. 
The  whole  country  is  one  vast  repository  of  mineral  treasures,  and 
under  the  very  soil  which  returns  an  hundred  fold  to  the  farmer,  the 
miner  drives  his  productive  galleries  and  draws  new  resources  from 
the  bowels  of  the  earth.  The  fossil  fuel  of  England  and  her  ores  of 
iron,  have  been  the  never-failing  sources  of  her  prosperity;  they  exist 
in  far  greater  abundance  here.  The  ores  of  copper  and  lead,  also  offer 
a  rich  harvest  to  the  miner.  These  are  the  truly  precious  metals  to 
an  enterprising  and  industrious  population,  and  where  they  exist,  and 
are  profited  by,  the  gold  and  silver  of  other  nations  are  sure  to  fiow. 
Yet  these  too,  more  enticing  perhaps,  though  less  valuable,  are  not  de- 
ficient among  our  rocks.  Nor  do  these  valuable  resources  lie  in  posi- 
tions which  render  access  to  them  difficult,  or  their  reduction  unprofit- 
able ;  our  mountains  are  indeed  steep,  but  they  are  pierced  by  streams 
easily  rendered  subservient  to  transportation;  the  vast  mineral  region 
of  the  West,  lies  indeed  at  a  great  distance  from  our  Atlantic  cities, 
but  the  mighty  Father  of  the  Waters  and  his  tributaries,  on  the  one 
hand,  and  the  great  chain  of  the  lakes  upon  the  other,  render  our  ac- 
cess to  it  as  quick  as  it  is  convenient  and  certain. 

Such  are  the  peculiar  physical  advantages  which  our  country  pos- 
sesses for  a  producir)g  and  manufacturing  nation,  nor  is  the  character 
of  the  people  such  as  to  render  these  advantages  vain.  Their  early 
and  free  habit  of  thought,  the  constant  occupation  and  unwearying  in- 
dustry, which  is  characteristic  of  a  great  portion  of  them,  added  to 
the  peculiar  practical  tendency  and  proverbial  ingenuity  of  their 
minds,  adapt  them  especially  to  profit  by  the  vast  resources  which  our 
country  affords.  All  things  mental  and  physical  thus  combine  to  turn 
the  attention  of  Americans  to  the  subject  of  manufactures,  and  the 
useful  arts  generally,  and  if  it  be,  that  with  such  resources  and  such 
powers  the  nation  still  wastes  its  energies  and  embarrasses  its  finances, 
by  importing  from  abroad  that  which  could  more  easily  be  produced 
at  home  ;  if  with  such  capabilities  we  receive  more  than  we  return, 
and  are  kept  constantly  in  the  humiliating  attitude  of  debtors  to  for- 
eign nations,  surely  every  consideration  of  honor  and  expediency  re- 
quires that  each  citizen  should  use  his  utmost  endeavors  to  free  his 
country  from  such  a  destructive  policy,  by  giving  his  earnest  endeav- 
ors to  the  promotion  of  our  home  manufactures. 

But  in  entering  upon  this  peaceful  contest  with  other  nations,  we 
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cannot  hope  for  more — for  a  time  at  least — than  to  supply  our  own 
home  market.  Any  thing  else  is  to  a  great  extent  forbidden  to  us  by 
the  greater  cheapness  of  labor  in  other  countries: — for  this,  there  is  but 
one  remedy,  the  exercise  of  ingenuity  and  the  substitution  of  machines 
for  hand  labor.  The  introduction  of  every  new  machine  which  is  in- 
tended to  act  as  a  substitute  for  human  labor,  is  attended  with  an 
outcry  and  a  panic,  on  account  of  the  number  of  laborers  who  are 
thus  to  be  deprived  of  subsistence;  and  really  in  closely  packed  coun- 
tries this  panic  is  not  without  its  justification  to  a  certain  extent,  for 
although  sufficient  experience  has  shown  that  this  is  not  the  permanent 
eftect,  yet  it  certainly  does  produce  a  temporary  result  of  this  kind, 
and  the  difficulty  of  finding  new  employment  among  channels  already 
crowded,  is  productive  of  much  lamentable  suffering;  but  surely  no- 
thing of  the  kind  ought  to  be  heard  here,  where  all  the  branches  of 
our  industry  are  wanting  laborers,  and  where  the  best  and  most  cer- 
tain of  all,  agriculture,  is  open  as  a  last  resort  to  every  one.  There 
certainly  can  be  no  excuse  for  any  healthy  and  industrious  man  star- 
ving among  us,  and  we  are  therefore  in  the  proper  position  to  carry 
the  development  of  macliine  labor  to  its  highest  pitch,  and  to  make 
it  a  substitute  for  the  greater  cheapness  of  manual  labor  abroad. 

But  this  difficulty  in  our  way  brings  with  it  its  own  very  great  ad- 
vantages. The  very  object  of  the  development  of  productive  indus- 
try, as  I  have  already  endeavored  to  show  you,  is  to  provide  increased 
comforts  for  the  mass  of  the  community;  consider  it  apart  from  this 
end,  and  it  loses  altogether  its  interest  and  importance, atid  we  recede 
in  civilization  in  place  of  advancing.  But  the  relative  comforts  will 
manifestly  depend  upon  the  proportion  existing  between  the  wages 
of  labor  and  the  prices  of  the  necessaries  of  life — if  the  first  are  in- 
creased without  a  proportional  increment  of  the  other,  the  condition 
of  the  mass  is  improved,  and  we  see  therefore  that  our  mechanic 
should  stand  higher  than  his  brother  laborer  in  more  crowded  coun- 
tries, where  labor  is  necessarily  cheaper  and  bread  dearer.  That  this 
is  the  case,  daily  experience,  in  comparing  any  class  of  our  popula- 
tion with  the  corresponding  emigrants  from  other  countries,  teaches 
us.  We  must,  therefore,  regard  the  comparative  expense  of  labor, 
though  it  may  to  a  great  extent  close  foreign  markets  against  certain 
of  our  manufactures,  as  an  advantage  to  us  in  the  attainment  of  the 
end  which  we  propose  to  ourselves  by  developing  our  domestic  in- 
dustry. 

For  let  me  further  press  it  upon  your  attention,  that  it  is  not  by 
mere  manufacturing  that  this  age  is  distinguished.  This  has  been 
done  in  all  ages.  The  seventh  man  in  descent  from  Adam  was  not 
only  an  iron  and  brass  founder,  but  he  was  "an  instructor  of  every 
artificer  in  brass  and  iron."  The  ancient  Egyptians  were  great  man- 
ufacturers ;  the  descendents  of  Jacob  served  them  as  brick  makers, 
but  were  probably  not  allowed  to  participate  in  the  comforts  arising 
from  the  produce  of  their  art.  Imagine  to  yourself  the  amount  of  art 
which  must  have  been  required  for  the  furnislung  of  the  houses  in  the 
great  cities  of  Nineveh,  Babylon  and  Thebes  !  Nay,  more,  we  know 
that  many  of  their  arts  had  reached  great  perfection  and  some  of  them 
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we  have  been  unable  to  improve.  We  have  nothing  to  rival  the 
solemn  magnificence  of  the  Egyptian  architecture,  or  the  graceful  dig- 
nity of  the  Greek ;  or  if  we  have,  we  must  look  in  the  dark  ages  for 
its  creation,  and  not  to  our  own  times.  Their  statuary,  their  carvings, 
their  embroidery  were  at  least  equal  to  our  own,  and  if  their  histo- 
rians tell  the  trutli,  (a  thing  not  rashly  to  be  assumed,)  their  dyes  ri- 
valed ours  in  brilliancy  and  fixedness.  Purple  and  fine  linen,  silks 
and  velvets,  are  perhaps  as  old  as  bread,  and  probably  few  of  our 
modern  monarchs  could  array  themselves  like  Solomon  in  all  his  glory. 
The  distinction  lies  not  in  the  art,  but  in  the  purpose  to  which  the  art 
was  applied — not  in  manufacturing,  but  in  manufacturing  cheaply. 
An  enhrely  different  class  of  people  are  to  be  accommodated.  They 
pampered  the  vanity  and  luxuries  of  their  kings,  we  minister  to  the 
necessities  of  their  subjects.  The  broad  forum  of  Rome  glittered  with 
its  temples  adorned  with  marble  and  gold,  and  ornaments  more  costly 
than  gold,  while  her  narrow  streets  were  filled  with  mud  huts  in 
which  her  citizens  lay  trembling  lest  the  rattling  of  some  patrician's 
coach  should  bring  down  the  roof  upon  their  heads.  Far  less  mag- 
nificent are  our  monuments  of  wealth  and  power  (indeed,  the  most 
extensive  buildings  of  which,  in  this  city,  we  can  boast,  are  a  charity 
school  and  an  alms  house,)  but  the  comforts  of  the  citizen  have  in- 
creased in  a  far  greater  ratio  than  those  have  diminished. 

The  whole  distinction,  and  it  is  a  vital  one,  lies  in  the  purpose  to 
which  our  manufacturing  energy  is  applied.  The  wealthy  man  of 
our  times  dines  upon  silver  plate  not  more  exquisitely  carved  than 
that  of  his  ancestor  a  century  ago  ;  he  drinks  from  a  goblet  of  unim- 
proved gold,  not  more  gracefully  fashioned  than  its  Grecian  or  Etrus- 
can model;  he  wraps  himself  in  the  same  silks  and  furs,  and  sleeps 
neither  more  warmly  nor  more  softly.  But  the  same  comparison  will 
not  hold  true  in  his  kitchen;  there  tlie  clean  white  plates  would  have 
broken  the  hearts  of  Apicius  or  Lucullus;  glass  has  replaced  the 
horn  with  great  advantage  to  cleanliness  and  pleasure;  his  cook  nurses 
her  rheumatism  in  flannels  of  a  quality  which  the  whole  wealth  of 
his  ancestors  could  not  have  purchased ;  the  chambermaid  sees  her 
company  in  a  calico,  in  presence  of  whose  bright,  varied  and  harmo- 
nizing colors  his  silks  and  brocades  grow  pale.  In  short,  his  luxuries 
have  for  a  century  remained  nearly  stationary,  while  the  comforts  of 
his  dependents  have  been  increased  in  almost  infinite  degree.  The 
struggle  then  amongst  nations  is  not  who  shall  manufacture— but  who 
shall  manufacture  most,  best  and  cheapest.  It  is  this  last  quality,  so 
long  contemned,  which  has  now  become  the  pass  word  of  the  age — 
and  a  fitting  and  proper  type  it  is:  one  to  glory  in,  when  we  consider 
how  much  comfort  and  ease  it  has  brought  to  the  poor  and  the  suf- 
fering. 

And  yet  there  are  those  among  us,  who  with  sad  hearts  and  heavy 
eyes,  look  upon  this  as  evidence  of  the  deep  degeneracy  of  the  age. 
If  you  believe  them,  we  have  attained  our  progress  only  by  a  sacrifice 
of  all  that  is  worthy  of  admiration  in  human  nature.  Our  veneration 
for  the  great  and  the  brave,  is  gone ;  our  love  for  the  good  and 
the   beautiful  has  been  destroyed.     But  this  is  not  so — the  vene- 
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ration  for  the  great  and  the  brave,  that  homage  which  has  so  aptly- 
been  termed  "Hero  worship,"  is  one  of  the  feelings  most  deeply  im- 
planted in  the  human  breast;  one  of  the  last  which  can  be  eradicated 
thence.  Onr  appreciation  of  the  beautiful,  and  our  enthusiasm  in  its 
pursuit,  are  just  as  vivid  and  as  eager  as  ever.  They  are  the  very 
breath  of  the  soul,  and  are  just  as  indispensable  and  as  invariable. 
We  are  by  birth.  Hero-worshippers.  But  who  is  our  hero?  No  longer, 
let  us  hope,  the  puppet  in  his  robes  of  velvet  and  crown  of  gold;  no 
longer  the  savage,  whose  sole  talent  is  destruction;  no  longer  the  de- 
vastator of  kingdoms,  the  destroyer  of  cities,  the  men  who  "make  a 
desert  and  call  it  peace."  Let  us  hope  that  this  type  of  the  hero  has 
passed,  or  is  passing,  and  that  our  children  may  be  allowed  to  study 
it  as  a  historical  curiosity.  No,  the  brave  man  is  he  who  faces  great 
difficuhies;  the  hero,  he  who  overcomes  them.  The  very  ancients 
knew  this  as  well  as  we,  and  selected  as  the  type  of  their  heroes,  a 
man,  who  ii  does  not  appear,  ever  commanded  an  army,  and  of  whose 
giorious  achievements,  one  of  the  most  remarkable  was  in  the  hum- 
ble but  very  useful  office  of  scavenger.  Let  us  then  adhere  to  the  old 
definition — leave  gold  lace  and  painted  feathers  to  the  sex  which  they 
become,  and  look  for  an  hero  where  difficulties  are  to  be  encountered 
and  work  to  be  done;  and  if  this  be  our  standard,  how  will  Alexan- 
der compare  with  Aristotle — Caesar  with  Archimedes — Marlborough 
with  Isaac  Newton,  or  Buonaparte  with  Lavoisier? 

But  even  if  we  turn  to  the  pages  of  romance,  where  the  imagina- 
tion has  been  at  liberty  to  create  at  will,  both  the  qualities  of  the 
hero,  and  the  difficulties  to  be  overcome,  even  they  bear  no  com- 
parison to  our  men  of  might.  The  old  fables  tell  us  of  knights 
who  redeemed  treasures  from  watchful  dragons,  and  encountered 
most  formidable  creatures  of  enchantment  in  their  pursuit  of  adven- 
tures. The  dragons  are  dead — we  dig  tiieir  bones  from  the  rocks 
and  compel  them  to  tell  us  of  their  former  history.  The  very  last  of 
these  adversaries  inhabits  the  seas  between  our  coast  and  England, 
yet  suffers  the  steam  ship  to  sail  around  and  over  him  unassailed. 
But  although  no  dragons  now  oppose,  and  although  the  enchanter's 
wand  has  been  long  since  broken,  the  very  elements  themselves  have 
10  be  encountered  by  our  modern  heroes  in  search  of  treasures  and 
glory.  The  fiery  Salamander  is  indeed  extinct;  but  the  essence  of 
the  fire,  which  was  his  nutriment  and  his  weapon,  still  steals  insidi- 
ously through  our  mines  and  watches  its  opportunity  for  destruction; 
the  water  has  collected  its  forces  to  forbid  us  access— the  air  puts  on 
a  poisonous  and  deadly  quality  to  check  our  advance. — But  science 
has  taken  the  enchanter's  place,  and  obedient  to  her — air  and  fire,  and 
water  and  earth  are  all  compelled  to  war  for  us,  and  thus  assisted,  our 
triumph  is  achieved.  Are  not  Davy,  who  has  guarded  us  against  the 
dangers  of  our  explorations,  and  Watt,  who  has  taught  us  the  means 
of  making  the  elements  themselves  work  for  us,  are  not  these  he- 
roes to  compare  with  the  best  of  the  dragon  killers? 

The  very  rioting  of  oriental  imaginations  falls  short  of  the  realities 
of  modern  art.  What  is  there  in  the  wildest  pages  of  the  Arabian 
Niffhts — a  book  which  in  this  ase  of  manufacturing  and  demonstra- 
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tion  has  lost  none  of  its  charms — what  is  there  more  wild,  more  unima- 
ginable, more  impossible,  than  our  modern  locomotive  engine,  with  its 
mile  length  of  loaded  cars,  rushing  over  river  and  valley  and  tlirough 
the  very  bowels  of  the  mountain,  making  its  scared  echoes  reverberate 
with  its  warning  scream !  What  would  have  been  the  glory  of  Sin- 
bad,  most  veracious  of  mariners,  could  he  have  told  of  the  vision  of 
the  storm-defying  steam  vessel, holding  her  unwaveringcourse  through 
those  remote  seas,  heedless  of  wind  or  wave  ?  The  orientalist  had 
reached  the  very  acme  of  his  conceptions  of  enchantment  in  the  me- 
chanical way  when  he  described  his  Persian  prince  mounted  on  his 
wooden  horse  and  turning  a  pin  under  his  ear  as  the  signal  for  the 
start ;  but  how  much  more  than  realized  is  the  conception,  when  be- 
sides the  power  of  a  hundred  horses,  you  have  given  you  an  engi- 
neer to  turn  the  pin  for  you. 

Let  lis  then  disregard  these  sad  forebodings  and  press  forward  in 
the  career  which  is  opened  to  us,  fully  satisfied  in  our  minds  that  there 
is  no  more  fitting  occupation  for  courage  and  perseverance  than  in  seek- 
ing to  benefit  mankind — nothing  more  beautiful  than  a  community 
made  happy  by  well  directed  labor. 
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The  Commitlee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 
the  State  of  Pennsylvania,  I'or  the  promotion  of  the  Mechanic  Arts,  to  whom 
was  referred  the  Suspended  Lock  Gate  patented  by  Henry  McCarty,  of  Pitts- 
burgh, Pennsylvania,  Report:— 

That  they  have  examined  a  model  of  a  lock  gate, suspended  on  Mr. 
McCarty's  plan,  which  has  been  for  some  time  in  successful  use  upon 
the  ISIonougahela  navigation. 

The  gate  is  of  the  usual  form,  but  is  without  a  balance  beam  at  the 
top,  or  friction  roller  at  the  bottom.  Instead  of  these  common  con- 
trivances for  diminishing  the  strain  on  the  collar  at  the  head  of  the 
quoin  post,  the  principal  part  of  the  weight  of  the  outer  end  of  the 
gate  is  sustained  by  two  iron  rods  bolted  to  the  mitre  post,  at  about 
half  its  height,  and  running  obliquely  upwards  to  an  iron  collar  fixed 
above  the  centre  of  the  quoin  post,  and  about  three  feet  higher  than 
the  top  of  the  coping.  This  collar  rests  upon  a  bolster  of  timber 
resting  on  the  coping,  and  the  strain  of  the  suspension  rods  is  coun- 
teracted by  four  radiating  rods,  about  six  feet  in  length,  bolted  to  the 
coping.  Each  of  the  rods  may  be  tightened  when  necessary  by  a 
screw  and  swivel. 

A  gate  properly  hung  on  this  plan  will  revolve  with  very  little  fric- 
tion if  it  has  a  good  socket  and  pivot  at  the  foot  of  the  quoin  post. 

Mr.  McCarty  opens  and  closes  his  gate  by  means  of  a  horizontal 
lever,  the  two  arms  of  which  in  connexion  with  the  upper  gate-bar 
form  a  triangle.  The  outer  end  of  this  lever  is  supported  by  a  roller 
traversing  on  a  curved  track  let  into  the  coping,  and  the  motion  is 
given  by  two  chains  worked  by  a  capstan  on  the  lock  wall. 
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The  whole  arrangement  is  simple  and  effective,  and  all  its  parts  are 
readily  accessible.     It  appears  to  be  well  adapted  to  very  large  lock 
gates,  and  it  is  highly  recommended  by  the  officers  of  the  Mononga-* 
hela  Navigation  Company. 

Since  the  foregoing  report  was  written,  the  Committee  have  been 
informed  that  the  lock  gates  upon  the  Monongahela,  suspended  upon 
the  plan  of  Mr.  McCarty,  are  now  opened  and  closed  by  means  of  a 
single  spar,  instead  of  the  triangular  lever  represented  in  the  model, 
and  that  large  steamboats  are  passed  through  locks  200  by  50  feet  in 
the  chamber,  and  of  8  feet  lift,  with  a  delay  of  not  exceeding  six 
minutes. 

By  order  of  the  Committee, 

Wm.  Hamilton,  Actuary. 

Philadelphia,  December  11,  1845. 


Loper^s  Fropellers  and  Hunter^s  Submerged  Wheels. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  ol 
the  State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom 
was  referred  an  apphcation  from  the  Hon.  Robert  J.  Walker,  Secretary  of  the 
Treasury,  for  their  opinion  as  to  the  relative  merits  of  Loper's  Propellers  and 
Hunter's  Submerged  Wheels,  present  the  following  Report: — 

To  comprehend  the  construction  and  action  of  Hunter's  Submerged 
Wheel,  we  have  only  to  imagine  an  ordinary  paddle-wheel,  moving 
at  the  side  of  a  boat  round  a  vertical  instead  of  a  horizontal  axis,  with 
the  paddles  attached  to  a  water-tight  and  empty  cylindrical  drum,  and 
the  whole  immersed  below  the  surface  of  the  water.  If  placed  en- 
tirely in  the  open  water,  it  is  evident  that  the  revolution  of  a  pair  of 
such  wheels  would  produce  no  motion  in  the  vessels,  since  any  two 
opposite  paddles  must  exactly  coimteract  each  other.  That  the  boat 
may  be  propelled  at  all,  therefore,  it  is  necessary  that  the  greater  part 
of  the  paddles  be  made  to  revolve  in  dead  water,  by  surrounding  them 
with  a  casing  of  wood  or  iron.  A  very  few — three  or  four — of  the 
outside  paddles  are  thus  rendered  efficient  in  the  propulsion  of  the 
vessel,  while  all  the  force  required  to  move  the  others  through  the 
water  is  wasted.  This  propeller,  therefore,  differs,  in  its  action,  from 
the  ordinary  side  wheels  of  steamboats,  only  in  the  circumstance  that, 
in  the  latter,  the  inefficient  paddles  move  through  the  air,  a  medium 
presenting  slight  resistance, — while,  in  the  former,  the  inefficient  pad- 
dles move  through  water,  a  medium  of  great  resistance.  It  is  per- 
fectly manifest  then,  that  the  latter  must  require  a  vastly  greater  power 
than  the  former  to  produce  the  same  effect. 

The  Loper  Propeller  is  one  of  the  many  varieties  of  the  screw  pro- 
peller,— an  arrangement  which,  in  some  of  its  forms,  has  been  long 
since  devised  and  employed  for  driving  vessels  through  the  water,  and 
which  possesses  the  advantage,  so  important  in  many  cases,  and  espe- 
cially in  war  vessels,  of  being  submerged  under  the  water.  As  a 
comparison  of  the  Loper  propeller  with  others  of  the  same  class,  is 
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not  asked  of  the  committee,  it  is  not  deemed  necessary  to  describe  its 
peculiarities  in  tliis  report. 

For  a  simple  and  perfectly  satisfactory  comparison  of  the  relative 
merits  of  the  two  propellers  in  question,  the  best  test  is  that  which 
would  be  offered  by  their  respective  operations  if  attached  to  the  same 
vessel,  and  set  in  action  by  the  same  engine.  Such  a  comparison  is 
fortunately  presented  by  a  series  of  experiments  made  with  the  U. 
S.  steamer  Spencer,  the  details  of  which  are  given  in  the  printed  re- 
ports of  Capt.  Alexander  V.  Fraser  As  the  vessel  and  engine  were 
the  same  in  both  cases,  ii  is  not  necessary  that  they  be  described; 
since,  for  a  mere  comparison,  it  is  the  variable  quantities  only  thac 
need  enter  into  the  computation. 

Steamer  Spencer  with  Hunter's  Propellers. — In  a  trial  made  in 
New  York  bay,  in  September,  1844,  with  Hunter's  submerged  wheels 
attached  to  this  vessel,  it  appears,  from  Capt.  Fraser's  report,  that  she 
moved  through  the  water  with  a  speed  of  6-5  miles  an  hour. 

Now  the  work  accomplished,  in  the  propulsion  of  a  vessel,  for  a 
given  time,  is  proportional  to  the  resistance  offered  by  the  water,  and 
to  the  distance  passed  over.  But  the  first  of  these  is  known  to  be,  in 
such  cases  as  the  present,  sensiblj''  as  the  square  of  the  velocity, 
and  the  second  is  evidently  as  the  velocity  itself.  Therefore,  the 
whole  work  done  is  proportional  to  the  product  of  these  two,  or  to  the 
cube  of  the  velocity.  Consequently,  in  the  present  case,  this  is  as  the 
cube  of  6-5,  or  274-6. 

The  power  exerted  by  the  engine  in  doing  this  work  is  proportional 
to  the  effective  pressure  of  the  steam,  and  to  the  number  of  strokes  of 
the  piston  in  a  given  time,  or  it  is  proportional  to  the  product  of  these 
two  variable  quantities. 

Now,  in  the  example  in  question,  the  pressure  of  the  steam  (as  in- 
dicated by  the  safety-valve,  and  therefore  to  be  increased  by  one  at- 
mosphere) is  reported  to  have  varied  from  75  to  SO,  or  to  have  ave- 
raged 77-5  lbs.  to  the  square  inch;  and  the  steam  was  cut  off  at  one- 
third  of  the  stroke  of  the  piston.  From  these  data,  the  mean  pressure 
in  the  cylinder  is  estimated  at  G4-54,  and  the  effective  pressure,  after 
deductions  for  friction,  according  to  the  formula  of  Pambour,  at  41-S6. 

The  number  of  revolutions  of  the  engine  (or  of  double  strokes  of 
the  piston)  is  reported  to  have  been  from  53  to  54,  or  to  have  averaged 
53-5  per  minute. 

The  effective  power  of  the  engine  (or  rather  of  the  engines,  for  there 
were  two)  was  therefore  proportional  to  53-5  x41-S6,  or  to  2239. 

Steamer  Spencer  with  Loper's  Propellers. — In  May,  1S45,  Loper's 
propellers  were  substituted  in  the  Spencer  for  Hunter's  wheels,  (the 
engines  being  the  same  and  in  the  same  condition,)  and  experimental 
trips  were  made,  on  the  Delaware,  and  were  witnessed  by  the  Com- 
mittee of  the  Institute.  For  the  required  comparison,  the  trip  made 
on  the  23rd  of  May,  from  New  Castle  to  the  Delaware  Breakwater 
is  selected. 

On  this  occasion  the  mean  velocity  attained  was  9-38  miles  an  hour, 
and  consequently  the  labor  performed  is  proportional  to  the  cube  of 
this  number,  or  to  825-3. 
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The  average  pressure  of  the  steam  was  49-09,  (or  more  properly, 
by  adding  the  atmospheric  pressure,  49-09  +  14-70  =  63-79)  and  it  was 
cut  off  at  the  half  stroke.  From  these  data,  the  mean  pressure  in  the 
cylinder  is  estimated  at  54-03,  and  the  effective  pressure,  after  deduct- 
ing friction,  at  32-85. 

The  mean  number  of  revolutions  of  the  engine  was  44-45  per 
minute. 

The  effective  power  of  the  engine  was  therefore  proportional  to 
44-45  X  32-85,  or  to  1460. 

Comparison  of  the  Results. — From  these  results  we  find  that  the 
power  exerted  by  the  engine  with  Hunter's  wheels,  was  to  that  with 
Loper's  propellers,  as  2239  to  1460,  or  as  1  to  0-652  ;  while  the  work 
done  by  the  wheels  was  to  that  done  by  the  propellers  as  274-6  to 
825-3,  or  as  1  to  3-005. 

Hence  it  appears  that  Loper's  propeller  does  3-005  times  more  work 
than  Hunter's  wheel,  with  0-652  of  the  power;  and  therefore,  with  the 

,,  ,      r3005  1  ^  ,    .  .      . 

same  power,  would  be      -— -  =  4-6  |  four  and  six-tenths  times  more 

efficient. 

This  is  a  very  remarkable  result ;  but  it  is  one  which  should  have 
been  anticipated  from  the  evident  waste  of  power  inseparable  from 
the  use  of  the  Hunter  wheels,  and  it  shows  that  their  further  employ- 
ment ought  to  be  abandoned. 

A  change  from  the  Hunter  to  the  Loper  propeller  was  also  made 
in  the  U.  S.  steamer  Water  Witch,  and  opportunities  of  witnessing 
her  performance  with  the  latter  propeller  were  presented  to  the  Com- 
mittee, and  full  notes  of  the  results  have  been  preserved.  But  unfor- 
tunately, although  this  report  has  been  long  delayed  for  the  purpose, 
satisfactory  information  has  not  yet  been  procured  as  to  the  perform- 
ances with  the  submerged  wheel,  the  essential  element  of  the  speed 
attained  being  so  uncertain  that  it  cannot  be  made  use  of  for  calcula- 
tion. Further  efforts  have  been  made  to  procure  the  necessary  data 
for  a  just  comparison  of  the  two  propellers  in  this  case,  and  if  they 
shall  be  successful,  it  will  be  in  the  power  of  the  Committee  to  make 
an  important  addition  to  this  report. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 

Philadelphia,  December  15,  1845. 


AMERICAN  PATENTS. 


List  of  Jim,erican  Patents  which  issued  in  the  month  of  Marchy 
1845,  ivith  Re77iarhs  and  Exemplifications.  By  Charles  M.  Kel- 
ler, late  Chief  Examiner  of  Patents  in  the  U.  S.  Patent  Office. 

1.  For  a  machine  for  Polishing  flat  plates  or  tables  of  marble  ;  id^coh 
Ziegler,  Philadelphia,  Pennsylvania,  March  12. 
The  plates  of  marble,  &c.,  to  be  polished,  are  placed,  face  upwards, 
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on  the  top  of  a  carriage  which  carries  them  slowly  under  the  rubber, 
which  is  a  flat  plate  of  wood  or  other  material,  covered  with  the  pol- 
ishing substance.  This  rubber  receives  a  movement  from  two  cranks 
or  cog  wheels,  attached  to  the  lower  ends  of  parallel  vertical  shafts, 
geared  together  and  driven  by  an  intermediate  cog  wheel  on  the  dri- 
ving shaft.  These  shafts  are  hung  in  a  sliding  cross  head  suspended 
by  levers,  &c.,  to  regulate  the  pressure  of  the  rubber. 

Claim. — "1  do  hereby  declare  that  I  do  not  claim  as  new  either  of 
the  individual  parts  of  said  machine,  but  limit  my  claim  to  the  com- 
bination of  said  individual  parts,  as  above  made  known;  said  parts 
consisting  of  the  reciprocating  polisher,  combined  with  the  crank 
wheels,  with  the  driving  wheel,  and  with  the  sliding  head  and  regu- 
lating rods  and  levers,  so  as,  by  said  combination,  to  constitute  a  ma- 
chine substantially  the  same  with  that  herein  described  and  repre- 
sented." 


2.  For  a.  Mill  for  grinding  a7id  cut i  171!^  Corn  and  Fodder;  Jacob 
Royer,  Union  Town,  Carrol  county,  Maryland,  March  12. 
The  following  claim  explains  fully  the  nature  of  this  improvement. 
Claim. — "What  I  claim  as  new  therein  and  desire  to  secure  by  let- 
ters patent,  is  the  arrangement  of  the  knives  upon  the  wheel,  and  the 
openings  under  the  same,  (for  allowing  the  substances  acted  on  by 
the  knives  to  pass  through  the  same)  in  connexion  with  the  crushing 
or  grinding  surface  of  the  opposite  side  of  the  said  wheel,  and  the 
combination  of  the  cutting  and  grinding  wheel  with  the  stationary 
wheel  and  the  semi-circle,  as  herein  represented  and  described.  The 
peculiarity  of  my  machine  consists  in  the  cutting  knives  being  placed 
upon  one  side  of  a  wheel,  and  the  grinding  projections,  or  teeth,  upon 
the  other  side  of  the  same  ;  the  substances,  as  they  are  acted  on  by  the 
knives,  passing  through  the  cutting  and  grinding  wheel  (through  the 
openings  under  the  knives)  and  being  ground  on  the  other  side  of  the 
same,  as  herein  described." 


3.  For  an  improvement  in  Stoves  ;  John  T.  Davy,  Troy,  Rensselaer 

county.  New  York,  March  12. 

The  bottom  plate  of  the  fire  chamber  does  not  run  back  quite  to  the 
back  plate,  and  in  the  space  between  them  there  is  a  hinged  plate,  to 
close  the  aperture  and  open  it  for  the  discharge  of  the  ashes  from  the 
fire  chamber  into  the  ash  pan. 

Claim. — "  What  I  claim  is  the  turning  plate,  in  combination  with 
the  grate  of  the  fire  chamber,  for  the  purpose  of  conducting  the  ashes 
from  the  fire  chamber  above  under  the  grate." 


4.  For  an  improvement  in  the  7node  of  Mounting  the  Strings  of 
Piano  Fortes,  to  facilitate  tuning;  Louis  Rueckert,  Baltimore, 
Maryland,  March  12. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  fastening  of  the  string  to  the  shorter  arm  of  an 
elbow  lever,  (or  any  other  lever  or  levers  the  same  in  principle,)  the 
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extremity  of  the  longer  arm  of  which  being  furnished  with  a  perfora- 
tion or  slot,  through  which  a  thumb  or  key-screw  passes,  the  lower 
extremity  of  which  passes  again  through  a  plate  inserted  in  the  tuning 
block,  by  which  means  the  instrument  may  be  tuned  in  a  very  simple, 
easy,  and  expeditious  manner,  by  any  professor  or  amateur  of  music, 
without  the  aid  of  a  professional  tuner;  the  whole  of  which  improve- 
ment being  constructed  and  operated  substantially  as  herein  above  set 
forth." 


5.  For  an  improvement  in  the  Mill  Pick  for  Dressing  Mill  Stones; 

Ionia,  Ionia  county,  Michigan,  March  12. 

The  bit,  or  pick,  is  a  separate  thin  plate  of  steel,  placed  between  two 
jaws,  one  of  which  is  wedge  formed,  to  gripe  the  point  by  driving  in; 
the  bit  being  let  into  the  wedge-formed  jaw,  the  head  resting  against 
a  siioulder,  so  that  as  the  bit  wears  away  pieces  of  iron  can  be  put  in 
between  this  shoulder  and  the  upper  end  of  the  bit,  to  give  the  re- 
quisite projection  to  the  cutting  edge. 

We  omit  the  claim,  as  it  refers  throughout  to  the  drawings. 


6.  For  an  improvement  in  the  Brick  P?'ess;  John  Waite,  Leicester, 

Worcester  county,  Massachusetts,  March  12. 

Claim. — "I  claim  the  manner  in  which  J  arrange  the  parts  of  my 
brick  machine  which  form  or  compress  the  brick  and  afterwards  dis- 
charge it  from  the  mould  ;  that  is  to  say,  the  arranging  and  operating 
them  so  that  while  one  brick  is  being  compressed  in  one  compartment 
of  the  mould  by  the  compressing  pistons,  the  discharging  piston  shall 
be  performing  its  office  of  expelling  from  the  mould  the  brick  which 
had  next  previously  been  formed  ;  the  mould  being  progressively 
moved  forward  at  regular  intervals  of  time,  so  as  to  present  that  com- 
partment of  it  in  which  the  brick  has  been  compressed  to  the  action 
of  the  discharging  piston,  where  the  compressing  pistons  next  enter 
the  preceding  apartment,  to  effect  the  formation  of  a  brick  therein." 


7.  For  an  improvement  in  the  Rotary  Steam  Engine  ;  James  Black, 
Williamsport,  Lycoming  county,  Pennsylvania,  March  12. 
The  patentee  says, — "My  rotary  steam  engine  is  of  that  kind  which 
is  usually  denominated  a  re-action  engine,  as  it  is  made  to  discharge 
the  steam  which  is  admitted  into  it  from  the  ends  of  two  or  more 
arms,  the  discharge  orifices  at  the  outer  ends  of  which  are  in  the  di- 
rection of  a  tangent  to  the  circle  in  which  they  rotate,  being  in  this 
respect  similar  to  the  well-known  Avery's  rotary  engine,  and  others 
operating  on  the  same  general  principle  ;  I  have,  however,  ascertained 
experimentally,  that  the  power  of  such  an  engine  may  be  considera- 
bly increased  by  admitting  water  into  the  steam  arms,  just  behind 
the  point  at  which  the  discharge  of  steam  takes  place ;  such  water 
entering  said  arms  in  the  direction  of  the  radii  of  the  circle  of  rotation, 
and  consequently  at  right  angles,  or  nearly  at  right  angles  to  the  cur- 
rent of  effluent  steam.  To  effect  this,  I  place  the  axis  of  my  rotary- 
engine  vertically,  and  extend  the  arms  for  the  passage  of  steam  hori- 
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zontally,  curving  them  at  their  outer  ends  so  that  their  steam  issues 
shall  stand  in  the  direction  above  indicated.  Steam  is  to  be  admitted 
into  the  revolving  axis  at  its  lower  end,  and  is  to  flow  thence  through 
the  steam  arms.  The  steam  arms  are  to  revolve  within  a  circular 
case,  or  drum,  standing  horizontally,  and  there  is  a  depression  towards 
the  centre  part  of  this  drum  which  is  to  constitute  a  reservoir  of  wa- 
ter, or  other  fluid,  from  which  the  current  is  to  be  supplied  that  is  to 
pass  into  each  of  the  steam  arms,  and  into  which  it  is  to  return  after 
it  has  performed  its  office.  To  carry  this  water  or  otiier  fluid  to  its 
destined  point,  I  use  a  second  series  of  tubes,  the  outer  ends  of  which 
enter  the  steam  arms  as  above  stated,  whilst  their  inner  ends  are  bent 
down  so  as  to  dip  into  the  above  named  reservoir;  the  result  of  this 
arrangement  is  that  each  of  the  water  tubes  operates,  when  the  steam 
arms  are  set  in  motion,  as  a  centrifugal  pump,  raising  a  portion  of 
water  from  the  reservoir,  and  delivering  it  into  its  appropriate  steam 
arm." 

Claim. — "  What  I  claim  therein  as  new  and  desire  to  secure  by 
letters  patent,  is  the  combining  with  each  of  the  steam  arms  a  tube, 
one  end  of  which  shall  dip  ituo  a  reservoir,  which  is  to  contain  a  por- 
tion of  water  or  other  fluid,  which  fluid,  in  its  heated  state,  is  to  be 
carried  into  the  steam  tube  by  the  centrifugal  action  of  the  engine, 
and  is  to  enter  said  steam  tube,  near  the  orifice  for  the  emission  of 
steam,  and  at  right  angles,  or  nearly  so,  to  the  course  of  the  efliuent 
steam;  said  water,  or  other  fluid  being  allowed  to  flow  back  into  the 
reservoir,  so  that  it  may  be  continuously  used  for  the  purpose  and 
in  the  manner  herein  set  forth. 

"I  do  not  claim  the  introduction  of  a  jet  of  cold  water  into  the  re- 
volving arms  for  the  purpose  of  condensing  the  steam,  as  was  propo- 
sed in  a  rotary  engine  known  as  Sadler's:  the  water  or  other  fluid 
used  by  me  being,  as  hereinbefore  stated,  employed  in  its  heated 
state,  and  for  a  purpose  altogether  difl'erent  from  that  of  condensa- 
tion." 


8.  For  improvements  in  Machintry  for  making  and  tinning  Lead 

Pij)es  ;  Robert  W.  Lowber,  assignee  of  H.  M.  Ward,  S.  L.  Selden 

&  E.  Y.  Kneeland,  Rochester,  Monroe  county,  N.  York,  March  12. 

This  is  for  tinning  lead  pipes,  (which  are  formed  in  a  die  and 

around  a  mandrel)  by  introducing  the  melted  tin  through  the  mandrel, 

or  core,  which  is  hollow  and  provided  with  apertures  for  the  discharge 

of  the  tin  inside  the  pipe. 

Claim. — "  What  we  claim  therein  as  our  invention  and  desire  to 
secure  by  letters  patent,  is  the  method  her'^iu  described  of  tinning  the 
inside  of  lead  pipes  in  the  course  of  manufacture,  by  passing  the  melted 
tin  down  into  the  mandrel  and  out  at  the  side  thereof,  as  above  made 
known,  whether  applied  to  this  machine  or  any  other  substantially 
as  described." 


For  improvements  in  Machinery  for  inak'ng  rivets,  screw  blanks, 
Sec;  Horatio  G.  Reed,  Scituate,  Plymouth  county,  Massachusetts, 
March  12. 

3* 
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Without  drawings  it  would  be  useless  to  undertake  the  description 
of  these  improvements  within  the  limits  of  an  explanatory  notice. 
The  first  improvement  is  for  regulating  the  feeding  in  of  the  wire,  by 
the  combination  of  a  spring  bar  or  lever  with  a  rest  plate,  through 
which  the  wire  passes.  And  the  second  improvement  consists  in 
"arranging  within  the  movable  cutter,  the  forcing  mechanism,  or 
movable  piston,  &c.  connected  with  it,  which  forms  the  head,  and  so 
connected  with  the  lever  that  operates  it  as  to  admit  of  adjustment." 


1 0.  For  an  improvement  in  Stoves  for  loarming  parlors, and  for  other 

pi'.rposes;  John  INIorrison,  Newark,  Essex  county.  New  Jersey, 

March  12. 

The  nature  of  this  improvement  "consists  in  taking  the  air  from 
near  the  ceiling  of  rooms,  for  supplying  air  to  the  fire,  and  thus  inci- 
dentally ventilating  the  apartment.  For  this  purpose  there  is  a  pipe 
which  extends  up  from  the  ash  pan  to  within  a  short  distance  of  the 
ceiling,  where  it  is  made  bell  mouthed  for  the  free  admission  of  air. 
This  pipe  is  surrounded  by  an  outer  jacket,  which  communicates  with 
the  chimney,  the  fire  chamber,  and  with  the  case  surrounding  the  fire 
chamber  of  the  stove,  by  separate  pipes  governed  by  dampers  for  re- 
gulating the  draught,  heat,  &c. 

Claim. — "  What  I  claim  therein  as  new  and  desire  to  secure  by  let- 
lers  patent,  is  the  combination  of  a  pipe  or  tube,  constructed  and  ar- 
ranged substantially  in  the  manner  set  forth,  with  a  stove  or  fire 
chamber,  as  above  described,  for  ventilating  the  room  and  supplying 
air  at  a  high  temperature. 

I  also  claim,  in  combination  with  the  above,  the  radiator  or  column, 
the  outer  case  surrounding  the  stove,  and  the  eduction  or  hot-air  pipes, 
constructed  and  arranged  in  the  manner  and  for  the  purposes  herein 
specified." 


11.  For  improvements  in  Bailroads;  John  Elgar,  Brookville,  Mont- 
gomery county,  Maryland,  March  12. 

Claim. — "  What  I  desire  to  secure  by  letters  patent,  is  the  use  of 
the  continuous  strip  of  wood,  or  other  elastic  substance,  combined 
with  the  under  rails,  as  described  herein,  and  with  the  wrought  or 
cast  iron  top  rails  of  the  plate  or  bridge,  or  any  other  form,  substan- 
tially in  the  manner  set  forth. 

I  also  claim  the  manner  of  connecting  and  holding  together  the 
upper  and  under  rails  of  iron,  as  herein  described,  so  as  to  make  the 
under  rail  serve  as  a  chair,  throughout  its  luhole  length,  to  the  top 
rail,  the  latter  being  imbedded  in  a  channel  in  the  former;  or,  as  in 
the  other  described  plan,  where  the  top  rail  is  grooved  on  the  under 
side,  and  rests  on  the  under  rail  as  a  saddle,  thereby  giving  strength 
and  stability  to  the  joints  of  both  the  upper  and  under  rails, 

I  claim  the  use  of  cast  iron  top  rails,  when  in  connexion  with  iron 
under  rails. 

The  under  rail  is  made  in  manner  similar  to  the  T  rail,  except 
that  the  top  is  grooved  out  to  receive  a  flat  rail  and  a  continuous 
strip  of  wood  between  them." 
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12.  For  an  improvement  in  regulating  the  delivery  and  tension  of 

fVarps  in  the  manufactxhre  of  Brussels  carpets,  4'C.;  Erastus  B. 

Bigelow,  Boston,  Massachusetts,  March  12. 

There  is  a  weighted  lever  which  makes  friction  on  the  arber  of 
each  bobbin,  to  prevent  the  free  turning  of  the  bobbin  and  the  deUv- 
ery  of  the  warps,  which  pass  over  two  wires  and  have  a  weight  sus- 
pended to  them  between  these  wires,  for  the  purpose  of  keeping  up  a 
sufficient  tension  on  the  warps.  When  this  weight  is  drawn  up  by 
the  takmg  up  of  the  warps  it  lifts  the  weighted  lever,  which  liberates 
the  bobbin  to  give  out  the  yarn. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  weight  and  catch  with  the 
bobbin,  or  spool,  constructed  and  arranged  in  the  manner  and  for  the 
purpose  substantially  as  herein  set  forth,  so  that  when  the  weight  is 
drawn  up,  it  will  relieve  the  catch  and  allow  the  spool  to  unwind, 
and  the  weiffht  to  fall." 


13,  For  an  improved  mode  of  attaching  Auger  handles;  D.  C.  Stove, 
Wawarsing,  Ulster  county,  New  York,  March  12. 
The  accompanying  sketch  illustrates  this  improvement. 


^-.r-^ 


Claim. — "  I  do  not  claim  to  have  invented  an  auger  bit  or  a  handle, 
nor  do  1  claim  any  of  the  parts  employed  herein,  taken  separately 
from  the  uses  to  which  I  have  herein  applied  them.  But  I  do  claim 
as  new,  and  of  my  own  invention,  and  desire  to  secure  by  letters 
patent;  the  application  of  the  tapered  tong  c,  with  two  countersunk 
sides  forming  diagonal  lips  to  overlie  two  edges  of  a  corresponding 
mortise  in  the  centre  cylinder  e,  in  combination  with  the  sliding  collar 
d,  driven  on  by  either  half  handle  b,  when  screwed  up,  so  as  to  place 
and  hold  the  lips  to  the  tang  over  the  edges  of  the  mortise,  and  there- 
by hold  the  auger  bit  securely  in  the  handle,  at  the  same  time  fa- 
cilitating the  separation  and  exchange  of  the  parts,  the  whole  con- 
structed and  operating  substantially  as  herein  describ^^d." 


14.  For  improvements  in  the  Machine  for  Turming;  J a.mes  D.  Wil- 
loughby,  Gettysburg,  Adams  county,  Pennsylvania,  March  15. 
This  machine  is  for  turning  hubs,  and  other  similar  articles,  by 
means  of  rotating  cutters  wliich  act  on  the  wood  affixed  to  a  slowly 
turning  mandrel,  to  rough  shape  it,  the  smoothing  being  effected  by 
a  permanent  smoothing  iron  of  the  form  of  the  article  intended  to  be 
turned.     The  manner  of  arranging  the  rotating  cutters  is  fully  ex- 
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pressed  in  the  claim.  The  carriage  which  carries  the  mandrel,  &c.  is 
made  to  advance  slowly  towards  the  rotating  cutters  by  means  of  a 
screw  and  vice,  or  jaw-nut,  embracing  it,  and  made  in  two  parts, 
to  throw  it  in  and  out  of  gear;  and  for  the  purpose  of  adjustment,  this 
nut  or  vice  is  regulated  by  a  separate  screw. 

"  Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  constructing  the  cyhnder  of  cutters  with  parallel  bars 
and  spirally  arranged  cutters,  made  adjustable  with  screws  and  nuts, 
in  the  manner  and  for  the  purpose  described. 

"  1  also  claim  the  arrangement  of  the  smoother  in  combination  with 
the  rotating  cutters. 

''I  likewise  claim  the  manner  of  adjusting  the  vice  or  nut  for  throw- 
ing the  carriage  in  and  out  of  gear  with  the  screw,  by  means  of  the 
slide  and  screw." 


15.  For  an  improvement  in  the  Machine  fui^  Hailing  and  Huskina; 

Cotton  Steel;  Jabez  Smith,  Petersburg,  Dinwiddle  county,  Virginia, 

March  15. 

This  is  for  an  improvement  in  the  machine  patented  on  the  21st  of 
January,  1829,  by  Francis  Follett,  and  noticed  in  this  Journal,  vol.  iii, 
2nd  series,  page  260,  to  which  tlie  reader  is  referred  fir  a  description. 
As  the  cotton  seed  is  delivered  from  the  huller,  it  is  carried  down  an 
inclined  riddle;  and  is  there  acted  upon  by  a  rotating  beater,  consisting 
of  round  pins  projecting  from  a  shaft,  which  teeth  pass  through  the 
teeth  of  a  rack  above.  "This  beater  intercepts  all  the  clotted  lumps 
as  they  pass  along  the  upper  riddle,  beating  them  back  with  a  force 
which  completely  separates  them  ;  and  should  any  adhere  to  the  beat- 
ers they  are  immediately  removed  therefrom  by  the  rack.  The  shaft 
of  the  beaters  is  carried  by  a  pulley  and  band  in  tlie  ordinary  way, 
and  by  the  same  motive  power  that  carries  the  cylinder." 

Claim. — "Having  thus  fully  described  t!ie  nature  of  my  improve- 
ment in  the  machine  for  hulling  cotton  seed,  I  do  hereby  declare  that 
I  do  not  claim  the  double  beater,  or  the  rack,  as  being  new  in  them- 
selves, but  what  I  do  claim  as  new  and  desire  to  secure  by  letters 
patent,  is  the  combining  of  such  a  beater  and  rack  with  the  cylinder, 
concave  and  riddle,  constituting  the  main  operating  parts  of  the  above 
named  machine  for  hulling  cotton  seed  ;  by  which  combination,  said 
machine  is  essentially  improved  and  economy  greatly  promoted." 


16.  For  an  improved  Oil  Can,  for  oiling  the  rubbing  parts  of  ma- 
chinery ;  Eliphalet  S.  Scripture,  New  York,  March  15. 
This  can  is  in  the  form  of  a  funnel,  with  the  spout  so  small  as  just 
to  permit  the  oil  to  drip  out,  and  the  bell  mouth  is  closed  up  air-tight, 
by  a  disk  of  flexible  metal,  which  is  kept  out  by  the  tension  of  a  helical 
spring  within,  so  that  when  this  disk  is  forced  out  as  far  as  the  flexi- 
bility of  the  metal  will  permit,  the  capacity  of  the  can  has  its  fullest 
extent,  and  being  filled  with  oil,  a  slight  pressure  on  the  disk  tending 
to  force  it  in  will  reduce  the  capacity  of  the  chamber  and  force  the  oil 
out  of  the  small  apert'ire  in  the  spout,  the  discharge  being  immedi- 
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ately  arrested  by  removing  the  pressure  from  the  disk.     It  should  be 
provided  with  a  spout  and  stopper  for  introducing  tlie  oil. 

Claim. — "What  I  claim  in  the  above  described  instrument  and  de- 
sire to  secure  by  letters  patent,  is  the  combination  of  the  spring  with 
the  oil  can,  or  syringe,  substantially  in  the  manner  and  for  the  pur- 
pose above  described." 

17.  For  an  improvement  in  the  Horse  Power  for  driving  machinery ; 

John  Haw,  Hanover,  Virginia,  March  15. 

The  horses  are  applied  within  the  rim  of  the  wheel,  and  for  the 
purpose  of  getting  them  in  and  out,  the  spindle  on  which  the  wheel 
turns  is  hinged  at  the  bottom  to  the  platform  or  frame,  so  that  the 
whole  wheel  can  be  canted.  Motion  is  communicated  from  the  wheel 
to  the  machinery  to  be  driven  by  the  rim  of  the  wheel,  which  is  a  flat 
plate  of  metal  that  runs  between  two  small  wheels,  one  above  and  the 
other  below,  and  so  arranged  as  to  gripe  the  rim,  the  shafts  of  these 
two  wheels  being  geared  together. 

Claim. — ''  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  hanging  the  spindle  on  which  the  horse  wheel  turns 
to  journals  or  trunnions,  to  admit  of  canting  the  wheel  for  admitting 
the  horses,  &c.,  within  the  rim,  as  herein  described,  or  in  any  other 
substantially  similar.  I  also  claim  applying  the  circular  metallic  rim 
as  a  propelling  power,  in  combination  with  two  rollers  placed  on 
axles  which  are  connected  by  two  cogged  wheels  geared  into  each 
other,  thus  combining  the  adhesion  which  is  acquired  on  both  sides  of 
the  rim,  as  described." 


IS.  For  improvements  in  Looms  for  weaving  fabrics  ;  James  Nield, 

Taunton,  Massachusetts,  March  15. 

We  are  under  the  necessity  of  omitting  the  claims,  as  they  refer  to 
and  are  wholly  dependent  upon  the  drawings,  which  are  too  nume- 
rous and  complex  to  admit  of  insertion  here. 

The  first  claim  is  limited  to  the  arrangement  of  parts  constituting 
the  take  up  motion,  in  combination  with  the  machinery  for  arresting 
the  progress  of  the  loom  where  a  filling  thread  breaks ;  the  second  is 
limited  to  the  mode  of  operating  the  revolving  shuttle-box,  or  turning 
the  same  around  at  suitable  intervals  of  time,  by  means  of  a  vertical 
cogged  wheel  with  pins,  extending  from  its  sides,  in  combination  with 
dogs  of  a  circular  notched  plate,  and  with  a  pinion  on  the  revolving 
shuttle-box ;  and  the  last  covers  the  employment  and  use  of  circular 
notched  plates  in  combination  with  the  connected  pawls  and  dogs, 
whether  they  actuate  the  shuttle-box  by  the  mechanism  which  inter- 
venes between  the  said  plates,  with  their  appendages  and  the  said 
shuttle-box,  or  by  any  other  which  may  be  adapted  thereto. 

19.  For  an  improvement  in  the  Weaving  Loom;  James  Nield,  Taun- 
ton, Massachusetts,  March  15. 
Claim.— "I  claim  the  take  up  motion  and  machinery  for  arresting 

the  progress  of  the  loom  when  a  filling  thread  breaks,  the  same  con- 
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sisting  of  a  series  of  looped  strings  or  similar  contrivances  fixed  to  the 
breast  beam,  and  arranged  in  other  respects  as  described,  the  moving 
or  hinged  frame  and  other  mechanism  intervening  between  the  said 
frame  and  the  usual  hand  lever  and  shaft  of  the  ratchet  wheel,  or 
cormecting  the  same  together ;  that  is  to  say,  I  claim  the  combination 
of  the  said  mechanism  for  the  object  and  purposes  specified."  The 
series  of  looped  strings  pass  between  the  bars  of  a  frame  hinged  to 
the  lay,  and  so  connected  with  the  take  up  motion  and  the  shipper 
for  arresting  the  motion  of  the  loom,  that  when  the  filling  thread  is 
thrown  between  the  loops  of  the  strings  and  the  hinged  frame,  this, 
the  frame,  is  forced  back  at  each  beat  of  the  lay  by  the  filling  thread, 
and  gives  the  appropriate  movement  to  the  take  up;  but  when  the 
filhng  thread  fails,  then  this  frame  is  not  thrown  back,  and  then  the 
shipper  is  shifted  and  the  loom  arrested. 


20.  For  an  improved  mode  of  making  Hydraulic  paint ;  Thomas  G. 

Warren,  Troy,  Rensselaer  county.  New  York,  March  15. 

The  patentee  says, — "  This  paint  is  composed  of  'hydraulic  cement,' 
(sometimes  called  'water  lime')  made  fine  by  grinding,  and  'linseed 
oil'  to  be  mixed  in  such  proportions  as  to  make  a  paint  of  ordinary 
thickness. 

"  The  use  to  which  this  paint  can  be  applied  is  general.  It  can  be 
applied  to  houses  of  either  brick  or  wood,  and  also  to  cloth  roof  to 
houses,  or  other  purposes.  I  have  a  cloth  roof  to  my  house  painted 
with  this  new  paint,  and  it  is  perfectly  tight.  The  cost  of  such  a  roof 
is  considerably  less  than  that  of  ordinary  roofs. 

"  The  same  materials,  but  with  a  less  proportion  of  the  oil,  make  an 
excellent  water-tight  putty." 

Claim. — "What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  method  of  making  said  paint  by  the  composition 
of  the  substances  mentioned,  in  the  manner  above  described  ;  the  same 
to  be  made  of  different  degrees  of  thickness,  so  as  to  be  used  either  as 
a  paint,  or  as  a  putty." 


21.  For  improvements  in  Machinery  for  Dicing  and  Polishing  Mo- 
rocco Leather  ;  Rufus  and  Henry  Brackett,  Boston,  Massachusetts, 
March  15. 

The  nature  of  this  improvement  consists  in  arranging  upon  one 
wheel  a  series  of  smoothing  or  polishing  balls,  and  another  of  dicing 
tools,  each  of  the  said  polishing  balls  being  followed  and  preceded  by 
a  dicing  tool.  The  dicing  and  polishing  tools  are  connected  with  the 
wheel  by  sliding  rods  surrounded  by  helical  springs  to  force  them  out, 
and  regulating  nuts  to  adjust  the  distance  to  which  they  are  to  be 
forced  out.  And  for  the  purpose  of  sharpening  the  dicing  tools,  a 
cutter  is  properly  affixed,  by  a  set  screw,  &c.,  to  the  edge  of  the  curved 
table  which  receives  the  leather. 

Claim.— "We  do  not  claim  a  wheel  having  a  series  of  dicing  tools 
alone  applied  to  it,  as  heretofore  made,  or  one  having  a  series  of  pol- 
ishing tools  alone;  but  that  which  we  do  claim,  is  the  arranging  of  a 
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series  of  dicers  and  one  of  polishers  upon  one  wheel,  so  as  to  be  ope- 
rated with  respect  to  each  other,  substantially  as  described.  And  fur- 
thermore, we  do  not  claim  the  use  of  a  tool  for  cutting  or  repairing 
the  dicing  tools,  but  that  which  we  do  claim  is,  the  arranging  or  ap- 
plying such  a  tool  upon  the  top  of  the  curved  table,  in  such  manner 
as  to  admit  of  its  being  readily  forced  forward  against  the  dicers,  at 
any  time  whenever  necessary  for  the  purpose  of  cutting  them,  as 
herein  before  described." 


22.  For  improvements  in  Presses;  Joseph  Saxton,  Washington,  Dis- 
trict of  Columbia,  March  21. 

The  patentee  says, — "  My  invention  and  improvements  consist,  first, 
in  the  use  of  a  flexible  or  elastic  platen,  instead  of  a  rigid  or  inflexible 
plate  of  metal  as  a  platen.  Secondly,  in  the  application  of  pressure 
to  such  flexible  or  elastic  platen  by  means  of  a  liquid,  or  aeriferous 
fluid;  and  thirdly,  in  the  arrangement  of  machinery  in  printing  presses, 
copying  presses,  and  lithographic,  and  zincographic  presses,  for  the 
purpose  of  applying  such  pressure  to  such  flexible  or  elastic  platen. 

"  The  object  and  effect  of  using  a  flexible  or  elastic  platen  with  the 
pressure  by  means  of  a  liquid  or  aeriferous  fluid  is,  that  the  platen  is 
equally  pressed  or  acted  upon  over  its  whole  surface,  and  which  may 
therefore  be  employed  in  any  position,  to  press  upwards,  downwards, 
or  sideways. 

"The  said  flexible  or  elastic  platen  is  to  be  of  the  necessary  size  for 
the  press  in  which  it  is  to  be  used,  as  in  the  case  of  the  ordinary  platen, 
and  is  to  be  a  thin  plate  of  brass  or  other  suitable  metal,  varying  in 
thickness  from  that  of  a  sheet  of  foolscap  paper  to  about  half  an  inch, 
according  to  the  dimensions  of  the  platen,  and  of  the  vacant  spaces 
between  the  columns  or  pages  of  types  or  figures,  technically  in  print- 
ing called  'the  white.' 

Claim. — "I  do  not  mean  or  intend  hereby  to  claim  as  my  improve- 
ments or  invention  any  of  the  parts  of  the  machine  or  machines, 
presses,  or  letter-copying  machine  herein  delineated  or  described,  nor 
do  I  intend  or  mean  to  limit  myself  to  the  employment  of  any  particu- 
lar material  or  materials  in  the  construction  thereof,  but  to  use  any 
which  are  fit  and  proper  for  the  purpose  intended.  But  I  do  hereby 
claim  the  use  and  application  of  a  flexible  or  elastic  platen,  in  the 
manner  herein  described,  the  application  of  pressure  thereto  in  print- 
ing presses,  copying  presses,  lithographic  presses,  and  zincographic 
presses,  by  means  of  a  liquid  or  aeriferous  fluid,  in  the  manner  also 
herein  described,  and  the  arrangement  of  the  machinery  or  parts  of 
the  said  presses,  as  herein  described,  for  the  purpose  of  applying  such 
pressure  of  a  liquid  or  aeriferous  fluid  to  such  flexible  or  elastic 
platen." 


23.  For  an  improvement  in  Reaction  Water  Wheels  ;  Chadiah  Ayls- 
worth,  Bainbridge,  Chenango  county.  New  York,  March  21. 
The  claim  is  limited  to  the  construction  of  the  buckets,  but  as  the 

peculiarity  of  form  could  not  be  made  clear  without  drawings,  we  do 
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not  deem  the  modification  claimed  to  be  sufficiently  important  to  au- 
thorize the  publication  of  them. 


24.  For  improvements  in  the  Safety  Valve  for  preventing  Steam 

Boilers  from  bursting  or  collapsing;  Abraham  Patterson,  Rush, 

Susquehanna  county,  Pennsylvania,  March  21. 

Claim. — "  What  I  claim,  is  the  employment  of  the  apparatus  termed 
the  working  column,  in  combination  with  the  uplifting  valve  and  float, 
as  herein  described,  whereby  the  pressure  of  steam  on  the  working 
column  is  added  to  the  pressure  on  the  safety  or  uplifting  valve,  for  the 
purpose  of  opening  it  when  the  water  descends  below  a  given  point, 
and  which,  at  the  proper  height  of  the  water,  permits  the  free  action 
of  the  uplifting  valve,  as  herein  described. 

"I  also  claim  the  employment  of  a  pendulum,  so  situated,  or  so 
suspended,  that  by  the  rocking,  tilting,  or  careening  of  the  boiler  or 
boat  upon  which  such  pendulum  shall  be  employed,  the  said  pendu- 
lum shall  so  attach  itself  to,  or  so  suspend  itself  upon  a  tackle,  lever, 
or  pivot,  as  thereby  to  apply  its  weight  as  a  moving  power  to  the 
opening  of  a  safety  valve  or  valves  for  steam  boilers,  as  lierein  de- 
scribed." 


25.  For  an  improvement  in  the  method  of  fastening  the  cutters  or 
irons  in  the  planing  and  cutting  heads  of  inachines  for  planing, 
and  ionguting  and  grooving  boards;  Benj.  Bicknell,  Cincinnati, 
Ohio,  March  21. 

Claim. — "Having  thus  fully  described  the  nature  of  my  planing 
machine,  and  shown  the  construction  and  operation  of  the  respective 
parts  thereof,  what  I  claim  therein  as  new  and  desire  to  secure  by 
letters  patent,  is  the  particular  manner  in  which  I  form  or  arrange  the 
parts  concerned  in  fastening  the  cutters  or  irons  in  the  planing  wheel, 
under  that  form  or  modification  of  it  which  is  last  described  in  the 
foregoing  specification  ;  these  parts  consisting  of  the  strip  of  metal 
inserted  in  the  arms,  and  of  the  screws,  with  the  tapering  points,  ar- 
ranged and  operating  as  set  forth,  and  also  the  analogous  arrangement 
of  the  screws  and  wedge  pieces  for  fastening  the  cutters  of  the  tongue- 
ing,  grooving,  and  jointing  heads;  the  respective  irons  or  cutters  of 
these  heads  being  formed,  arranged  and  combined  in  the  manner 
above  described." 


26.  For  an  improvement  in  Railroad  Trucks;  Fowler  M.  Ray,  New 

York,  March  21. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  sub- 
stituting a  single  cross  beam  of  timber,  having  end  bearers  of  metal 
for  the  connecting  bars  of  the  axles,  furnished  with  a  single  spring, 
and  having  a  pedestal  connecting  the  bearer,  spring  and  cross  beam 
together  at  each  side  of  the  truck  in  such  manner  as  to  give  to  the 
whole  frame  work  or  superstructure  of  the  truck  a  yielding  capacity, 
instead  of  the  usual  method  of  a  stiff' frame  work,  and  short,  unyield- 
ing springs,  two  at  each  side,  as  heretofore  most  commonly  constructed. 
By  which  yielding  quality,  I  effect  several  desirable  objects. 
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1st,  The  capability  of  elevating  either  of  the  wheels  of  the  truck  to 
a  considerable  height  without  affecting  the  position  of  the  remaining 
wheels  upon  the  track,  and  by  which  obstructions  are  passed  with 
greater  safety.  2nd,  I  give  to  each  axle,  independent  of  the  other,  a 
facility  to  vibrate  laterally  without  changing  their  parallel  position 
to  each  other,  and  by  which,  short  curves  are  made  easy.  3rd.  Its 
yielding  and  elastic  quality,  rendering  vertical  and  lateral  concussions 
less  severe  than  in  the  ordinary  (rigid  frame)  truck." 

Claim. — "What  I  claim  as  new  and  desire  to  secure  by  letters  pat- 
ent, is 

"  First,  The  above  described  cross  beam,  combined  with  the  pedes- 
tals, the  springs,  the  connecting  bars,  and  the  howsings,  substantially 
as'described;  by  which  a  yielding  capacity  is  given  to  the  superstruc- 
ture or  frame  part  of  the  truck,  allowing  a  wheel  to  rise  over  an  ob- 
stacle upon  the  track  without  affecting  the  conditionof  the  remaining 
wheels. 

Secondly,  The  formation  of  the  journal  boxes,  by  which  the  axles 
of  the  truck  may  vibrate  laterally,  the  one  independent  of  the  other, 
to  accommodate  their  position  upon  the  track,  (and  so  making  curves 
easy)  which,  combined  with  the  other  yielding  qualities  of  the  truck, 
acting  together  produce  a  semi-universal  joint  effect." 


27.  For  an  improvement  in  Windows  and  Sashes ;  C.  J.  Schirer  and 
Thaddeus  W.  Cross,  Boston,  Massachusetts,  March  21. 
The  patentees  say, — "  Our  improvement  is  in  the  ordinary  sliding 
double  sash  window,  and  consists  in  arranging  each  sash  in  a  frame, 
so  as  to  turn  on  its  centre  or  vertical  axis,  while  the  frames  slide  in 
the  grooves  of  the  boxing  in  the  ordinary  way.  This  improvement 
therefore  combines  all  the  advantages  which  belong  either  to  the  or- 
dinary sash,  or  the  <  French'  window,  while  it  avoids  the  evils  whicii 
result  from  the  use  of  either." 

Claim. — "What  we  claim  as  our  invention  and  desire  to  have  se- 
cured to  us  by  letters  patent,  is  the  arranging  of  the  upper  and  lower 
turning  sashes  of  a  window  e/?  sliding  frames,  substantially  in  the 
manner  herein  before  described,  so  that  they  may  be  turned  on  their 
centres,  or  axes,  for  the  purposes  stated;  the  space  at  the  top  of  the 
boxing  being  formed  to  allow  the  frames,  &c.  to  be  pushed  up  as 
herein  before  described,  in  order  to  effect  the  aforenamed  turning  of 
the  sashes;  the  whole  arrangement  and  operation  being  substantially 
as  herein  before  set  forth." 


28.  For  a  machine  for  Stuffing  Horse  Collars;  Thomas  Wiles,  Somer- 
set, Perry  county,  Ohio,  March  21. 

The  end  of  the  half  collar  is  secured  by  a  clamp  to  the  end  of  a 
tube  projecting  from  a  hopper,  and  in  this  plays  a  fork  attached  to, 
and  operated  by,  a  carriage,  so  that  at  each  operation,  the  fork  is  drawn 
back  to  take  a  charge  of  the  stuffing  material,  which  is  by  the  next 
motion  forced  into  the  collar.  The  carriage  is  operated  by  a  rack  and 
pinion  and  crank  handle. 
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Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  horizontal  sliding  forked  staffer 
and  tube  and  clamp  with  the  hopper,  constructed  and  arranged  in  the 
manner  and  for  the  purpose  set  forth,  or  other  mode  substantially  the 
same,  by  which  analogous  results  are  produced." 


29.  For  an  improved  mode  of  Preparing  Adhesive  and  Strengthen- 
ing Plasters  of  India  Rubber  ;  VVm.  H.  Shecut  &  Horace  H.  Day, 
New  York,  March  26. 

"The  articles  we  employ  in  the  preparation  of  the  said  plasters, are 
those  known  in  commerce  as  caoutchouc,  or  India  rubber.  Pine  gum, 
(obtained  from  the  southern  yellow  pine,  commonly  termed  'long 
leafed'  pine,)  Cayenne  pepper,  Balsam  of  Peru,  litharge,  and  spirits 
of  turpentine. 

"The  proportions  are  five  pounds  India  rubber,  reduced  to  fine 
shreds,  steeped  in  soft  water  for  softening  it,  then  put,  with  sufficient 
quantity  of  spirits  of  turpentine  to  cover  the  India  rubber,  in  a  vessel, 
the  quantity  to  be  increased  as  the  gum  soaks  it  up.  When  the  rub- 
ber is  sufficiently  dissolved  it  is  pressed  through  a  fine  sieve.  Four 
ounces  of  capsicum  amnum,  or  Cayenne  pepper,  is  heated  in  a  quart 
of  spirits  of  turpentine.  A  portion  of  this  tincture  is  ground  with  a 
pound  of  litharge  and  then  mixed  with  the  remnant  of  the  tincture, 
and  to  it  is  added  six  ounces  of  the  Balsam  of  Peru.  Then  melt  a 
pound  of  pine  gum,  and  add  spirits  of  turpentine  until  it  is  thin  enough 
to  strain;  and  finally,  ali  the  preceding  preparations  are  mixed  to- 
gether." 

Claim. — "What  we  claim  as  our  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  materials  in  the  general  pro- 
portions above  described,  for  making  an  adhesive  plaster. 

"We  also  claim  making  plasters /;o;'o«/.?,  or  pervious  to  fluids,  by 
perforating  them  with  numerous  minute  holes." 


30.  For  an  improvement  in  the  Drip  Cup  of  Lamps;  E.  Whelan, 

Philadelphia,  Pennsylvania,  March  26. 

The  patentee  says, — "  My  improvement  is  applicable  and  is  in- 
tended to  be  applied  to  solar  lamps  which  have  high,  conical  chim- 
nies  or  burners,  say  of  twelve  inches,  more  or  less.  In  lamps  of  this 
description,  it  is  difficult  to  regulate  the  height  and  intensity  of  the 
liame  by  simply  raising  or  lowermg  the  wick;  and  this  difficulty  I 
have  obviated  by  so  constructing  the  drip  cup  as  to  regulate,  with 
great  precision,  the  supply  of  air  to  the  interior  of  the  wick.  For  this 
purpose,  I  make  the  upper  part  of  my  drip  cup  in  two  pieces,  one  of 
which  shall  swivel  or  revolve,  to  a  limited  extent,  on  the  other,  in  the 
manner  of  circular  registers  for  regulating  the  draught  in  stoves,  or 
the  admission  of  heated  air  into  apartments.  In  each  of  these  pieces 
there  is  a  series  of  similar  holes,  set  around  in  a  circle,  which  may  be 
made  to  coincide  when  a  full  supply  of  air  is  to  be  admitted,  and  may 
be  closed  to  any  extent  required  for  regulating  the  draught,  there  be- 
ing a  check  pin,  or  stop,  to  prevent  said  openings  from  being  entirely 
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closed,  as  a  small  portion  of  air  is  to  be  admitted  under  all  circum- 
stances." 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  drip  cup  of  the  solar  lamp,  what  I  claim  as  new  therein 
and  desire  to  secure  by  letters  patent,  is  the  combining  with  the  draught 
holes  of  such  a  cup,  a  rotating  or  other  valve  or  air  regulator,  which 
is  capable  of  being  nearly,  but  not  entirely,  closed,  such  as  is  herein 
described,  and  substantially  in  the  manner  and  for  the  purpose  above 
set  forth. 

1  do  not  claim  such  a  valve,  or  regulator  of  the  draught,  as  new  in 
itself,  but  limit  my  claim  to  the  combination  thereof  with  the  drip  cup 
of  a  solar  lamp." 


31.  For  an  improvement  in  Propelling  Boats;  Garrett  Erkson,  Pitts- 
burgh, Allegheny  county,  Pennsylvania,  March  26. 
Instead  of  the  common  paddle-wheels  now  used  in  propelling  boats, 
the  patentee  proposes  to  use  two  elliptical  wheels,  flat  or  convex,  put 
on  the  shaft  with  their  longitudinal  axes  at  an  angle  of  about  45  de- 
grees with  the  line  of  the  shaft. 

Claim. — "  What  1  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  application  of  an  oval  wheel,  flat  or  convex,  to 
operate  as  described  in  the  Ibregoing  specification. 

« I  do  not  claim  any  part  of  the  machinery  used  in  the  construc- 
tion thereof" 


32.  For  an  improvement  in  the  Power  Loom;  Daniel  Barnum,  Bridge- 
port, Fairfield  county,  Connecticut,  March  26. 
For  the  purpose  of  arresting  the  momentum  of  the  shuttle,  there  is 
an  extra  spring  within  the  shuttle-box,  and  so  attached  to  the  protec- 
tion guard  that  when  the  shuttle  strikes  the  spring  and  forces  it  out, 
it  reacts  on  the  protection  guard  and  arrests  the  shuttle. 

The  upper  ends  of  the  picker  staves  act  directly  on  the  shuttle,  in- 
stead of  the  pickers,  and  to  insure  their  proper  position  relatively  to 
the  shuttle-box,  their  lower  ends  are  curved  like  a  rocker,  and  rock 
on  a  horizontal  platform.  The  wag  staves  are  connected  with  the 
treadles  by  straps,  in  the  usual  manner,  and  with  the  picker  staves 
by  means  of  jointed  rods;  helical  springs  being  employed  to  draw  back 
the  wag  staves  and  keep  the  treadle  straps  distended. 

Claim. — "What  I  claim  therein  as  new  and  desire  to  secure  by  let- 
ters patent,  is  the  employment  of  the  spring  on  the  inside  of  the  pro- 
tection guard,  in  the  manner  and  for  the  purpose  described.  I  also 
claim  the  particular  manner  of  combining  the  treadles,  the  wag  staves 
and  the  picker  staves  with  each  other,  as  herein  described  and  repre- 
sented, so  that  they  shall  co-operate  in  producing  the  required  mo- 
tion, as  set  forth. 

<•'  I  do  not  claim  as  new  the  manner  of  forming  the  picker  staves 
with  a  rocker  on  their  lower  ends;  nor  do  I  claim  the  using  them 
without  the  ordinary  picker,  this  having  been  previously  done,  but 
limit  my  claim  to  the  arrangement  and  combination  above  named." 


40  Jlmerican  Patents. 

33.  For  an  improvement  in  the  method  of  Prevetiting  Mill  Stones 

from    Heating;    Fearis   Freligh,   Stow,   Summit    county,   Ohio, 

March  26. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  intro- 
ducing the  pipes  or  tubes  between  the  stones,  with  a  long  aperture  in 
one  side,  to  permit  the  air  to  escape  between  the  stones,  for  the  pur- 
pose of  cooUng  them  when  heated  by  the  friction  caused  in  grinding.'^ 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  application  of  air,  through  metallic  pipes  or  tubes, 
to  mill  stones,  as  herein  described,  to  prevent  mill  stones  from  heating, 
and  also  facilitate  grinding." 


34.  For  a  Spring  and  Rectangular  Tongue  Buckle  ;  Kasson  Frazer, 
Fayetteville,  Onondaga  county,  New  York,  March  26. 
The  tongue  of  this  buckle  projects  at  right  angles  from  the  end  of  a 
jointed  arm  acted  upon  by  a  spring,  so  that  when  a  hole  in  the  strap 
is  presented,  the  tongue  enters  it  by  the  tension  of  the  spring. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  I  construct  the  tongue  of  my 
buckle,  substantially  as  herein  described,  the  tongue  being  combined 
with  a  spring,  and  so  operated  on  by  the  same  that  it  enters  the  holes 
in  the  straps  in  the  direction  and  manner  substantially  as  set  forth,^' 


35.  For  an  improvement  in  Bee  Hives  ;  Silas  Hart,  New  Haven,  Os- 
wego county,  New  York,  March  26. 

A  vertical  tube  runs  up  vertically  into  the  hive,  and  is  provided 
with  a  bell  mouth  at  the  bottom  (near  the  entrance  of  the  hive,)  and 
with  a  drum  near  the  top. 

Claim. — "  What  I  claim  as  my  invention  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  mode  herein  described  of  warming  the 
bees  in  the  hive;  that  is  to  say,  I  claim  in  combination  with  the  hive, 
the  hot  air  tube  in  the  lower  part  of  the  hive,  arranged  with  reference 
to  the  entrance  as  described,  its  upper  part  provided  with  a  drum  sur- 
rounded with  wire  gauze;  the  whole  arrangement  of  parts  of  the  said 
heating  apparatus  and  purpose  of  the  same  being  as  herein  described." 


36.  For  an  improvement  in  Bee  Hives;  A.  Sanburn,  Sycamore,  Ham- 
ilton county,  Ohio,  March  26. 

The  hive  is  suspended  to  an  appropriate  frame,  viath  the  lower  end 
downwards,  and  below  this  is  suspended  a  platform,  on  which  the 
bees  walk  in  entering  the  hive,  and  this  is  pierced  with  two  rows  of 
holes,  which  communicate  with  the  moth  trap  placed  below. 

Claim. — "What  I  claim  as  original,  is  the  combination  of  the  moth 
trap  or  harbor  before  described,  with  the  suspended  hive,  constructed 
and  arranged  in  the  manner  set  forth." 


37.  For  an  improvement  in  the  Gridiron  for  Broiling;  Joseph 
Hawkins,  West  Windsor,  Mercer  county.  New  Jersey,  March  26. 
The  bars  of  this  gridiron  are  formed  either  concave  and  convex  and 
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inclined  in  their  cross  section,  so  as  to  have  the  concave  part  of  each 
form  a  gutter  for  the  reception  of  the  gravy  from  the  convex  part,  and 
to  conduct  it  to  a  common  receptacle,  the  bars  being  inchned  in  their 
cross  section,  and  overlapping  without  touching ;  or  there  may  be  two 
sets,  one  with  tlie  concave  set  upwards,  and  the  other  reversed  and 
placed  over  the  spaces  between  those  of  the  first  set. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  construction  and  arrangement  of  the  bars  for  the 
purpose  of  saving  all  the  gravy,  as  herein  set  forth,  whether  constructed 
in  the  precise  manner  above  described  or  in  any  other  mode  substan- 
tially the  same,  by  which  analogous  results  are  produced." 


38.  For  improvements  in  the  manufacture  of  Boats  and  other  Vessels 

of  Sheet  Metal;  Joseph  Francis,  New  York,  March  26. 

The  patentee  says — "  INIy  invention  consists  in  forming  the  sheets 
of  metal  with  mouldings  or  beads  in  suitable  places  to  take  up  the 
surplus  metal,  when  said  plates  are  pressed  into  form,  by  means  of 
projections  on  the  die  and  corresponding  depressions  on  the  matrix, 
or  concave  mould,  which  gather  up  the  metal  and  prevent  wrinkles 
around  between  the  upper  and  lower  parts  of  the  boat,  so  as  to  pre- 
sent a  smooth  surface,  and  also  in  forming  a  recess  or  bed  for  the  gun- 
wale, which  holds  it  in  place  and  prevents  its  getting  knocked  down. 
I  also  add  a  flanch  around  the  stem  and  stern  posts,  and  along  the 
line  of  the  keel,  which  takes  up  the  surplus  metal  there,  and  forms 
the  keel  and  stem  and  stern  posts." 

Claim. — "What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  constructing  boats  of  sheet  metal  pressed  into  form  in 
moulds,  with  beads,  flanches  and  mouldings,  as  herein  described,  for 
tile  purpose  of  taking  up  the  suri)lus  metal  in  forming  the  boat,  to 
prevent  wrinkles  in  the  sides  thereof,  and  for  stiffening  it  as  above  set 
forth. 

I  further  claim  the  recess  moulding  and  flanch,  to  receive  the  gun- 
wale, which  takes  up  the  surplus  metal  along  the  upper  edge  of  the 
boat  and  gives  sufficient  strength  and  stiffness,  without  frames  or  tim- 
bers inside;  constructed  substantially  in  the  manner  and  for  the  pur- 
poses above  specified." 


39.  For  an  improvement  in  Stoves  ;  Anson  Atwood,  Troy,  Rensselaer 

county.  New  York,  March  26. 

Claim. — "What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  constructing  the  stove  with  the  sides  and  end  plates 
splayed  out  at  the  joints,  or  the  corners,  in  combination  with  the  cor- 
rugated sides,  substantially  in  the  manner  and  for  the  purpose  above 
specified." 


40.  For  improvements  in  Cookings;  Stoves ;  Gould  TJiorp,New  York, 

March  26. 

Claim. — "  What  I  claim  therein  as  new  and  desire  to  secure  by 
letters  patent  is,  first,  the  manner  of  combining  the  jamb  flues  willi 

4* 
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the  upper  part  of  the  boiler  space,  and  with  the  closed  ash  pit  for  the 
purpose  of  feeding  the  fire,  and  of  carrying  off  the  effluvia  from  said 
boiler  space. 

"I  also  claim  the  combining  with  the  foregoing,  the  descending  flue 
furnished  with  a  valve ;  the  said  flue  space,  and  its  valve  serving  also 
to  carry  off"  the  efiiuvia,  and  to  regulate  the  draught  down  the  jamb 
flues;  said  flues  being  arranged  and  connected  with  the  other  parts  of 
the  stove,  as  set  forth." 
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Acids,  margaric  and  steric,  de- 
composed by  caustic  lime,       H.  Seybert  &  L.  Vanuxem,  Phiiada,  Pa.,  Aug.  16. 

Ague  and  fever  specific,  Morris  Cannon,  New  Orleans,  La.,  Oct.  1. 

Apples,  machine  forgathering,  Samuel  Lanine-,  Camden,  N.  J.,  Nov.  1. 

Augers,boring&  withdrawing;  John  Snyder,  Tuscarora,  N.  Y.,  June  1. 
Do.     single  twist  "  E.  L' Homtnedieu,  Saybrook,  Conn.,  Oct.  1. 

Axes,  oval  Stephen  Hyde,  Williamsburgh,  Mass.,  Jan  29. 

Axletrees  for  wagons,  &c.,       John  A.  Weckley.  Perry,  N.  Y.,  June  7. 

Aqueduct  pipes,  T.  B.  Arraistead,  Bloomfield,  N.  Y.,  April  15. 

Baggage,  securing  on  coaches,  G.  Stratton,  Greenfield.  Mass. ,  June  29. 

Baking  iron,  E.  Skinner,  Sandwich,  N.  H..  Oct.  1. 

Do.   or  cooking,  A.  Stowell,  Medford,  Mass.,  Dec.  14. 

Bands  for  hubs  of  wheels,  S.  K.  Miller,  Elizabethtown,  N.  J.,  Oct.  7. 

Bark  mill,  M.  Hurd.  Augusta.  N.  Y.,  Feb.  1. 

Bed,  elastic  spring  A.  G.  Hull.  Trov.  N.  Y..  Oct.  1. 

Bedstead,  cot  P.  Williamson,  Baltimore,  Md.,  Nov.  11. 

Do.       for  sick,  J.  Lowe,  Vienna,  N.  Y..  Oct.  25. 

Do.         do.  D.  Bancroft,  Grafton,  Vt.,  Oct.  12. 

Do.  do.  A.  Smith,  Milo,  N.  Y.,  July  12. 

Dp.,      secret  W.  Woolley.  City  of  New  York,  May  17. 
Beel'making  and  curing  salted,  VV.  A.  Tomlinson,  City  of  New  York,  Dec.  14. 

Bee  hive  slide,  E.  Beard,  Charlestown.  Mass.,  March  12. 

Blasting  rocks,  M.  Shaw,  City  of  New  York,  Jan.  3. 

Blister  plaster,  E.  Perkins,  Baltimore.  Md.,  Jan.  15. 

Boilers  for  steam  engines,  J.  C.  Douglass.  City  of  New  York,  Dec.  17. 
Do.    chimnies,  &cT(br  steam  J.  J.  Geraud,  Baltimore,  Md.,  March  8. 
Do.    for  locomotives,  vertical  E.  L.  Miller,  Charleston,  S.  C.,  June  21. 

Boot  crimper,  J.  Brewster,  Worthington,  Mass.,  March  23. 

Do.        do.  A.  Dunbar,  Sharon,  N.  Y.,  Feb.  19. 

Boots  &  shoes,  cutting  seams  J.  Cole,  East  Bloomfield,  N.  Y.,  Nov.  26. 

Do.  do.    manufacturing  M.  Pennock,  East  Marlborough,  Pa.,  July  9. 

Do.  do.    water  proof  S.  Eells,  Middletown,  Conn.  April  23. 

Boring  earth  for  water,  L.  Disbrow,  Citv  of  New  York,  Nov.  I. 

Do.        do.        do.  J.  Spinks  &  W.  Morris,  Kenahwa,  Va.,  Oct.  22. 

Do.      rock.5,  J.  Overhall.  Liberty,  Tenn..  April  23. 

Do.      timber,  J.  Beckwith,  Saratoga,  N.  Y.,  Dec.  21. 
Boxes   for    wheels  and  ships' 

blocks,  J.  Cooper,  Baltimore,  Md.,  Jan.  27. 

Brads,  cutting.  &c.,  E.  Gammond,  Gorham,  Md.,  Oct.  20. 

Brick  machine,  N.  Adams,  Cornwall.  N.  Y..  June  22. 
Do.       do.     preparingclaylor  J.  C.  Porter,  Powhattan  countv,  Va..  Dec.  29. 

Do.    press.  "  J.  G.  Tallcott.  Glastonbury,  Conn.,  Oct.  1. 

Do.      do.    bridle  J.  Willard,  Baltimore,  Md..  June  10. 

Do.   and  mortar  machine,  A.  Parker,  Sweden.  Me.,  March  5. 

Bridge  frame,  G.  W.  Lonsr.  Fort  Jackson.  La.,  March  10. 

Do.      do.  S.  H.  Lon2\  Baltimore.  Md.,  March  6. 

Brushes  for  cloth  or  hair.  H.  Aiken,  Dracat.  Mass.,  Mav  24. 

Butter,  machine  for  making  A.  Curtis,  Paris.  N.  Y.,  April  30. 

Buttons,  wire  eyed  F.  Hayden,  Waterbury,  Conn.,  Oct.  1. 

Candles, Rianufacturing  dipped,  T.  M.  Scott,  Falls  township,  Pa.,  April  1. 
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Calenders, 

Car  for  railroads  on  streets, 
Do.,  sell"  loading 
Carding  machine, 

Do.     and  dressing  cloth, 
Do.     wool,  &c., 
Carpet  loom, 

Carpeting,  taking  figures  of  in- 
grain, 
Carriage,  land  and  steam 

Do.       railroad 

Do.  do. 

Do.        springs,    preparing 
steel  for 
Catholicon,  chemical 
Chain  paddle-wheel, 
Cheese  press, 

Do.       do. 
Chests,  fire  proof 
Chimnies,  ventiduct  topping 
Churn, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Churnin 

Do. 
Cider  mill, 
Circular  saws. 
Clocks, 

Do. 

Do. 
Cloth  drying  machine, 

Do.   fini.shing  do. 

forming  nap  on  woolen 

do.         do. 
mangle  machine. 


cradle 

double  dasher, 
do.    revolving 

floating  wheel 

labor  saving 

oval 

art  of 
machine. 


pressing  and  stretching,  John  Jewett,  Dudley,  R.  I.,  Dec.  30. 


Do. 
Do. 
Do. 
Do.   . 

Clover  seed,  &c.,  hulling 
Do.      do.  shelling 

Combs,  ivory  bone  and  wood, 
Do.     machine  for  making 

Compass,  needle,  marine  and 


J.  O'Hara,  assig.  J.  L.  Dagg,  Philada.,  Pa.,  May  4. 

John  Pollock,  Hopewell,  Pa.,  July  7. 

Isaac  Black,  Dryden,  N.  Y.,  June  28. 

U.  S.  Warner,  Ripley,  Ohio,  Oct.  1. 

Joseph  Graff,  Rappo,  Pa.,  Feb.  10. 

Calvin  Wing,  Gardiner,  Me.,  Feb.  21. 

R.  Clark,  South  Coventry,  Conn.,  May  7. 

Wm.  Sherwood,  Somerworth,  N.  H.,  April  20. 
S.  Fairman,  Nassau,  N.  Y.,  March  27. 
Wm.  B.  Ornok,  Reading,  Pa.,  March  2. 
Jos.  Y.  Hughes,  Pottsville,  Pa.,  June  25. 

G.  Stoudenger,  Newark,  N.  J.,  July  15, 
J.  W.  Smith,  Lockport,  N.  Y.,  May  28. 

A.  Rogers,  Middletown,  Pa.,  April  6. 
M.  Norton,  Goshen,  Conn.,  Oct.  23. 

R.  Webb  &  J.  Cox,  Madison,  Conn.,  Feb.  27. 

John  Scott,  Philadelphia,  Pa.,  Nov.  12. 

Joshua  Ennis,  Brooklyn,  N.  Y.,  Oct.  1. 

S.  M.  Parsons  &  S.  Dickerman,  Meriden,  Conn., 

Oct.  1. 
E.  Robinson  &  N.  C.  Tifiany,  Caroline,  N.  Y.. 

Dec.  11. 
H.  Schively  «fe  R.  S.  McEwen,  Fredericksburg, 

Ohio.  March  C. 
G.  Sovvle  &P.  Brewer,  Blenheim,  N.Y.,M'ch  22. 
Iram  Brewster,  Blenheim,  N.  Y.,  Ma>-  28. 
Samuel  Bushnell,  Saybrook,  Conn.,  Dec.  20. 
John  Ewing,  Worcej.*er,  Mass.,  Jan.  29. 
Moses  Granger,  Syracuse,  N.  Y.,  July  14. 
John  Barber,  Caroline,  N.  Y.,  Jan  28. 
Wm.  Sutton.  Geneva,  N.  Y.,  Oct.  1. 

B.  Luther  &  A.  Beach.  Groton,  N.Y.,Feb.5. 
E.  Dewey,  Butternutts,  N.  Y.,  Oct.  1. 
Abner  Bristol,  Hillsdale,  N.  Y.,  April  28. 
John  Oothoudt,  Lebanon,  N.  Y.,  May  10. 

J.  F.  Warinir,  Columbus  township,  Ohio,  April  10. 

Philip  Cornell,  Brutus,  N.  Y.,  Oct.  1. 

Charles  Rice,  Barre.  Mass.,  Nov.  II. 

Jon.  Crane,  Schenectady,  N.  Y.,  Oct.  1. 

James  Bogardus,  City  of  New  York,  March  2. 

J.  D.  Cusier,  Norristovvn,  Pa.,  Nov.  24. 

Abijah  Gould.  Henrielta,  N.  Y.,  Oct.  1. 

Jos.  Hurd,  Jr.,  Boston,  Mass.  Jan.  23. 

Z.  Allen.  Providence,  R.  I.,  Feb.  23. 

Z.  Allen.  Providence,  R.  I.,  Feb.  2. 

T.  Hurd  &  J.  Fox,  Lowell,  Mass.,  June  23. 

Thomas  Rundle,  Providence,  R.  I.,  Nov,  11. 


surv 

'eyor  s 

Cooking  apparatus. 

Do. 

stove. 

Do. 

do. 

Do. 

do. 

Corn  shelling  m 

achine. 

Cotton  gin  press 

■i. 

Do. 

press, 

Do. 

do. 

Do. 

whipper, 

cylindrical 

Do. 

do. 

revolving 

Wm.  Manning,  Westfield  township,  Pa.,  Nov.  24. 
J.  Gorgas,  Frederick.sburgh,  Pa.,  Jan.  17. 
Julius  Pratt.  Meriden,  Conn.,  Dec.  28. 
J.  Potts,  C.  Houghton  &  S.  Rice,  Jr.,  Lancaster, 
Pa.,  Oct.  1. 

Moses  Smyth,  City  of  New  York,  July  15. 

Joseph  Jennings,  City  of  New  York,  May  14. 

John  Moore,  Ackvvorth,  N.  H.,  May  7. 

L.  &  P.  Peterson,  Pittsburcrh.  Pa.,  May  29. 

A.C.  Bettis  &  E.M.  Gibbs,  Norwich,  N.Y.,  June  2'i 

Wm.  Hoyt,  Vernon,  Indiana,  Dec.  17. 

P.  Gardner,  Woodville,  Conn.,  April  22. 

James  Carson,  Raleigh,  N.  C,  Nov.  4. 

G.  Palmer,  Montville,  Conn.,  Dec.  14. 

J.  S.  Simmons,  Scituate,  R.  I.,  Oct.  L 

E.  Baker,  Warwick,  R.  I.,  June  4. 
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Crackers,  biscuits,  &c.,  cutting  Thos.  Bladen,  Philadelphia,  Pa.,  March  16. 

Do.  do.  do.     J.  Clark  &  H.  Henderson,  Baltimore,  INId.,  Sep.  30. 

Do.  do.  do.     Jas.  Cooper,  Philadelphia,  Pa.,  Nov.  11. 

Do.        ship  bread,  &c.,  N.  Daskam  &  D.  G.  Wood,  Geneva.  N.  Y.Aug.5. 

Cradle  or  crib,  John  M.  Read,  City  of  New  York,  Feb.  27. 

Cream,  extracting  irom  milk,    Samuel  Davis,  City  of  New  York,  Oct.  1. 
Crimping  boot  fronts,  T.  H.  Renchard,  Boston,  Mass.,  May  8. 

Cylinder  for  propelling  vessels,  Benj.  Phihps,  Philadelphia,  Pa.,  Jan.  23. 


Dams,  constructing 
Dies  and  taps, 
Distilling, 

Do.       art  of 

Do.        by  steam. 

Do.        whisky  from  corn, 
Dogs  for  saw  mills,  iron 
Do.       do.  do. 

Do.      do.  do. 

Do.       do.  do. 

Door  fenders, 
Dress  stock,  gentlemen's 
Drilling  and  blasting  rocks, 

Do.      rocks. 
Dry  docks. 
Ducks,  mode  of  catching 


John  M.  Syme,  Richmond,  Va.,  Feb.  22. 
A.  Lemont,  Pittsburgh,  Pa.,  Jan.  29. 
Thos.  Gallaher,  Liverpool,  Pa.,  Dec.  14. 
Chas.  F.  Fisher,  York,  Pa.,  April  24. 
Wm.  Berkley,  Lebanon,  Ky.,  May  20. 
D.  Lamson,  Perrysburgh,  N.  Y.,  Oct.  1. 
Anson  Andrews,  Spencer,  N.  Y.,  April  10. 
J.  Pierce  &  J.  &  A.  Whitley,  Candor.  N.Y.,  Ap'l  1 3. 
Martin  Rich,  Candor,  N.  Y.,  Feb.  19. 
do.  do.         do.      April  13. 

Samuel  Durfee,  Providence,  R.  I.,  Oct.  \\ 
D.  Williams,  Albany,  N.  Y.,  Oct.  1. 
John  W.  Post,  Washington,  D.  C,  Oct.  1. 
J.  W.  &  C.  Po3t,Washin-ton,  D.  C,  Feb.  2. 
T.  Cunningham,  Pittsburgh,  Pa.,  Oct.  20. 
W.  Cofiield,  Norfolk,  Va.,  Jan.  18. 


Elevator,  water 
Excavator,  floating 


E.  Honeywell.  Broadalbino,  N.  Y.,  July  10. 
G.  Tomb  &  Wm.  Morrison,  Jersey  Shore,  Pa.. 
Aug.  25. 

Do.  do.         *  A.  Watson,  Pendleton,  N.  Y.  Jan.  18. 

Explorer,  submarine  S.  Short  &  N.  Bradford,  Barnstable,  Mass.,  Feb.  18 

Explosion  guards  for  steamb'ts  J.  Loughead  &  J.B.  Chapman,  Philad. ,  Pa.,  June  1 1 
Do.        of  steam  boilers,  pre- 
vention of  Thos.  Ewbank,  City  of  New  York,  June  8. 
Do.               do.               do.     A.  B.  Q,uimby,  Hagerstown,  Md.,  Oct.  1. 


Fan  for  bed  chamber,  &c.. 

Fan-mill, 

Felloes,  machine  for  sawing 

Do.         do.  do. 

Felt  for  bottoms  of  vessels. 
Ferry  boats. 
Fire  engine, 
Fire-place,  Doric 
Fire-proof  chests, 
Flax  machine. 

Do.  and  hemp  dresser, 


Do. 

do. 

do. 

Do. 

do. 

machine 

Do. 

do. 

do. 

Do. 

do. 

do. 

Do. 

do. 

do. 

Flour,  machine  for  separating 
Flutter  wheel,  applying  water 

to  the 
Friction  rollers 
Fulling  mill  and  power  loom 
Furnace  for  stone  or  charcoal, 

Do.     tailor's 

Do.     portable  cooking 


Do. 


do. 


do. 


James  Barron,  Norfolk,  Va.,  Nov.-  27. 
Wm.  C.  Howlev,  Brookfield,  Conn.,  Oct.  1. 
A.  Colblyn.  Sharon,  Vt.,  Oct.  15. 

D.  D.  Hanson,  Ware,N.  H.,  Oct.  20. 
Thos.  R.  Williams,  Newport.  R.  I-,  May  22. 
M.  D.  Brow,  Mason  county,  Va..  Oct.  1. 

J.  J.  Geraud,  Baltimore,  Md.,  Nov.  11. 
John  Pierpont,  Boston.  Mass.,  Jan.  Q.\ 
John  Scott,  Philadelphia,  Pa.,  Nov.  12. 
J.  Halliday,  T.  Eldridge,  C.  Gibbs  &  T.  D.  Gibbs, 
Hartford,  N.  Y.,  May  4. 

E.  H.  Nichols  &  T.  Fairbanks,  St.  Johnsbury,  Vt., 
Oct.  1. 

A.  Smith  &  J.  Olney ,  Westmoreland,  N.Y.,  Julv  10 
Daniel  Bull,  Sandy  Hill.  N.  Y.,  Oct.  12. 

.Toel  Dewey,  Jr.,  Troy,  N.  Y.,  Nov.  25. 

Robt.  McCormick,  Rockbridge  county,  Va. ,  Oct.  1. 

Wm.  K.  Scott,  Sandy  Hill,  N.  Y..  Feb.  11. 

B.  Culver,  Glastonbury,  Conn.,  Oct.  6. 

C.  B.  Pritchard,  Scriven  countv,  Ga.,  May  21. 

D.  Baldwin,  Glueenbury,  N.  Y.',  Oct.  1. 
Anson  Atwood,  Salem,  N.  Y.,  Oct.  1. 
John  Eslin,  Philadelphia,  Pa..  June  19. 

A.  W.  Roberts.  Hartford,  Conn.,  May  28. 

W.  Haererty,  C.  Lawrence  &,  T.  Frazer,  City  of 

New  York,  May  22. 
A.  Cross,  Cazenovia.  N.  Y.,  May  12. 


Glass  bottles  and  pressed  hol- 
low glassware 


John  McGann,  Kensington,  Pa.,  Nov,  20, 
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Glass  knobs,  making  Denning  Jarvis,  Boston,  Mass.,  Oct.  19. 

Do.    vvlieels  for  clocks  J.  P.  Bakewell.  Pittsburg,  Pa.,  Oct.  1. 

Glue,  manufacturing  Peter  Cooper,  City  of  New  York,  April  29. 

Gold,  digging  and  procuring  Henry  Jordan.  Lexington,  Ky.,  Oct.  1. 
Do.  separating  from  earth  David  Jones,  Granville,  N.  C,  Nov.  3. 
Do.  do.  do.  P.  D.  Sanno,  Philadelphia,  Pa.,  Dec.  24. 

Do.  do.      and  grinding    C.  Smith  &  S.  J.  Whistler,  Rockingham  county, 

Va,  Jan.  15. 
Do.    washer,  Roswell  King,  Mcintosh,  Ga.,  Oct.  1. 

Do.    washing  and  separating  Peter  Summey,  Lincoln,  Mass.,  May  22. 
Do.    ore    and    alluvial    soils,  V.  De  Rivafinola,  C.Harseleben  &  W.  Davis,  Lon- 
washing  don,  England,  Nov.  1. 

Grain,  cleaning  and  dressing     Gilbert  Arnold,  Angelica,  N.  Y.,  June  17. 

Do.    scouring  J.  Neal  for  P.Pettles.  Middlebury,  Ohio,  July  2. 

Grater  for  apples  &  vegetables  David  Flagg,  Jr.,  City  New  York,  Dec.  20. 
Grinding,  apples,  corn  &  barkD.  Parmelee.  Reading,  Conn.,  March  4. 

Do.        flaxseed,  paint,  &c.  A.  Cross  &  E.  Brown,  Cazenovia,  N.  Y.,  Feb.  4. 
Do.        grain,  &c.  B.  N.  Tyler,  Bradford,  Vt.,  April  15. 

Grist  mill  •  E.  Griswold,  Truston,  N.  Y.,  Oct.  16. 

Do.  Chas.  Langford,  Claridon,  Ohio,  July  8. 

Do.  A.  Porter,  New  London,  Indiana,  March  10. 

Do.  J.  C.  Smith,  Wheeling,  Va.,  Jan.  9. 

Do.  W.  Coleman,  Euclid,  Ohio,  Feb.  15. 

Do.      pressure  of  weights,  J.  &  D.  C.  Ambler,  New  Berlin,  N.  Y.,  Dec.  6. 
Groove  plane  E.  W.  Carpenter,  Lancaster,  Pa.,  Jan.  30. 

Hair  mattresses  W.  F.  Phyfe,  City  of  New  York,  Oct.  1. 

Hammers,  spikes,  &c.,  making  E.  L'  Hommedieu,  Saybrook,  Conn.,  April  28. 
Harrow  teeth  fluke  Samuel  C.  Tam,  Milton,  Del..  March  30. 

Hat  bodies,  forming  A.  H.  Stevens,  Richland,  N.  Y.  Jan  27. 

Do.  machinery  Daniel  Tenny,  Plattsburgh,  N.  Y.,  Oct.  1. 

Hats,  making   water-proof  of 

paper  "  Benj.  Grut,  City  of  New  York,  Oct.  1. 

Hats,  scalding  and  napping  A.  P.  Gregory,  Ithaca,  N.  Y.,  May  13. 
Do.    sizing  and  napping  Geo.  Henning,  Ithaca,  N.  Y.,  April  28. 

Do.    washing  and  cleaning     Wm.  Carlock,  Baltimore,  Md.,  March  12. 
Hides,  scraping  flesh  and  hair 

from  T.  Williams,  Rochester,  N.  Y.,  Nov.  4. 

Horse  power  J.  Heberlitig,  Harrison  county,  Ohio,  Oct.  28. 

Hydraulics  Theoph.  Somerby,  Nantucket,  Mass.,  Oct.  1. 

Do.  machinery  R.  McCormick,  Rockbridge,  Va,.  Oct.  1. 

Ink  distributor,  self-moving       John  Prince,  City  of  New  York,  April  23. 
Inking  forms  of  types  J.  P.  Fairlamb,  City  of  New  York,  Oct.  25. 

Iron,  malleable,  from  pigs         T.  C.  Lewis,  Pittsburgh,  Pa.,  Oct.  1. 

Key  for  bedsteads  J.  Black  &  D.  Gushing,  Providence,  R.  I.,  Dec.  14. 

Knife  sharpener  P.  Cornell,  Brutus,  N.  Y.,  Jan.  15. 

Lamp  for  burning  tallow,  &c.  Isaiah  Jennings,  Citv  of  NeAV  York,  May  20. 

Do.  do.      lard  S.  P.  Moorehouse,  Ludlowville,  N.  Y.,  April  26. 

Lamps,  reflector  for  E.  Brown,  Dover,  N.  H..  Oct.  1. 

Lathe  Elias  Rhodes,  Kinsbury,  N- Y.,  Nov.  11. 

Laths,  machine  for  cutting        JohnN.  Lvnch,  Dillsbury,  Pa.,  Feb.  16. 
Leather  paper  E.  F.  &  T'.  Blank,  City  of  New  York,  Feb.  16. 

Do.      silvering  and  gilding    L.  Keaton,  Philadelphia,  Pa.,  June  21. 
Lever  and^julley  power  applied 

to  a  standing  press  G.  W.  Grater,  Boston,  Mass.,  Oct.  1. 

Lever  power,  projectile  Geo.  Wood,  Vernon,  Indiana,  June  9. 

Do.    press  B.  Morris,  Binghamton,  N.  Y.,  April  26. 

Do.      do.  H.  Sharman,  Scriba,  N.  Y.,  Nov.  1. 

Do.  do.  tackle  windlass  J.  B.  Carpenter,  Henderson.  N.  Y.,  Jan.  30. 
Light,  its  application  to  lamps,  Isaiah  Jennings,  City  of  New  York,  Oct.  16. 
Lime,   decomposing  margaric 

and  stearic  acid  by  caustic      H.  Seybert  &  L.  Vanuxen.  Philada.  Pa.,  Aug.  16. 
Locks  Jno.  A.  Rogers,  Augusta,  Me.,  Jan.  20. 

Do.    for  doors  and  trunks       Asa  Beals,  Exeter.  N.  H.,  Jan.  26. 
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Locks  for  cannons  W.  H.  Bell,  Norfolk,  Va.,  Oct.  1. 

Do.    for  drawers  E.  Skinner,  Sandwich,  N.  Y.,  April  13. 

Do.    spring  wire  Job  Baker,  New  Bedford,  Mass.,  Oct.  1. 

Locomotive  carriage  Wm.  Heston,  Philadelphia,  Pa.,  Oct.  11. 

Loom,  carpet  and  rug  Wm.  Bacon.  Philadelphia,  Pa.,  April  7. 

Do.    carpet  J.  R.  Clark,  South  Coventry,  Conn.,  May  7. 

Do.    cassinet  J.  Hammond  &  J.  McClelland,  Williamsport,  Pa., 

July  7. 

Do.   ingrain  carpet  W.  Sherwood,  Worcester,  Mass.,  Jan.  20. 

Do.    making  and  using  J.  Goulding,  Dedham,  Mass.,  July  7. 

Do.    power  J.  Standish,  Providence,  R.  I.,  Nov.  11. 

Do.      do.      temple  do.  do.  do.  do. 

Do.    vibrating  cam  W.  H.  Howard,  Worcester,  Mass.,  Feb.  12. 

Malleable  iron  from  the  pig       Thos.  C.  Lewis,  Pittsburgh,  Pa.,  Oct.  1. 

Marine  railway  foundation         J.  Ronaldson  &  J.  L.  Neill,  Philada.,  Pa..  May  22. 

Milk  from  breasts  of  women, 

apparatus  for  drawing  Elihu  Blake,  City  of  New  York,  April  24. 

Mills,  propelling  M.  B.  Porteaux,  Richmond,  Va.,  May  20. 

Do.        do.  Augustus  Sawyer,  Hopewell,  N.  Y.,  Oct.  1. 

Monuments,  &c.,  casting  Henry  Libenau,  City  of  New  York,  Nov.  17. 

Mortising  machine  A.  Foster,  Philipstown,  Mo.,  April  28. 

Do.        and  boring  machine,  M.  Sands,  Franklin,  N.  Y.,  Oct.  1. 
Do.        and  tenoning  do.       E.  Mudge,  Genessee  county,  N.  Y.,  Oct.  1. 
Moulds  for  casting  iron,  &c.,     J.  Leonard,  Jr.,  J.  S.  Brainard  &  A.  Sizer,  Wal- 

lingford.  Conn.,  Jan.28. 
Moulds  for  glass  makers  Denning  Jarvis,  Boston,  Mass.,  May  28. 

Mouldings,  machine  for  cutting  S.  Kennedy,  City  of  New  York,  April  10. 
Mowing  machine  E.  Ingersoll,  Farmington.  Mich.,  May  7. 

Mud  do.  E.  H.  Holmes,  Norwich,  Conn.,  Nov.  18. 

Music,  printing,  by  types  Geo.  Bruce,  City-  of  New  York,  Nov.  21. 

Do.    types,  cutting  »fc  casting  G.  B.  Lothian,  City  of  New  York,  Aug.  11. 

Nail  machine  J.  Hearsey,  Wareham,  Mass.,  May  13. 

Nails,  making  wrought  G.  B.  Manley,  Canton,  Mass.,  Dec.  14. 

Nap,  forming  on  cloth  Z.  Allen.  Providence,  R.  I.,  Feb.  2. 

Do.  raising      do.  J.  Grati'.  Rapho,  Pa.,  Feb.  10. 

Do.  and  card  machine  T.  Hurd  &  J.  Fox,  Lowell,  Mass.,  June  23. 

Oil  from  cotton  seed  G.  Palmer,  Montville,  Conn.,  Dec.  14. 

Do.        the  sun  flower  C.  A.  Barnitz,  Spring  Garden,  Pa.,  Oct.  20. 

Oil.  tobacco  and  cotton  press     G.  Palmer,  Montville,  Conn.,  Dec.  14. 
Oir&  spts.  turpentine  lor  paints  J.  G.  Pendergast,  Palmyra,  N.  Y.,  July  9. 
Ointment  F.  Shepherd,  Belmont  county,  Ohio,  July  9. 

Ornamenting  columns,  &.c.        S.  Thompson,  Washington,  Ohio.  Oct.  1. 

Paddle  wheel,  chain  A.  Rogers,  Middleton,  Pa.,  April  6. 

Paper  cuttins  machine  T.  B.  Howell,  Lockport,  Ohio,  May  21. 

Do.         7lo.  J.  Shugert,  Q,uincv,  Mass.,  Dec.  14. 

Paper  finishing  machine  T.  Gilpin,  Philadelphia,  Pa.,  June  25. 

Do.    from  wood  L.  Wooster  &J. B.Holmes, Meadville, Pa.,  Aug. 3. 

Pasteboard  for  band  boxes  J.  Sanderson.  Milton,  Mass.,  May  15. 

Pen   fountain  M.  T.  C.  Gould,  Philadelphia,  Pa.,  Oct.  1. 

Do.  D.  Hyde,  Reading,  Pa..  May  20. 

Percussion  lock  S.  Forker,  Meadville,  Pa.,  Feb.  19. 

Do.         do.  M.  Carleton,  Haverhill,  N.  H.,  Dec.  23. 

Do.        do.    concealed  J.  Newbury,  Poughkeepsie,  N.  Y.,  April  27. 
Do.         do.    and   vent,  for 

cannon  W.  H.  Bell,  Norfolk,  Va.,  Oct.  1. 

Piano  forte  T.  H.  O.,  G.  T.,  &  W.  F.  Kearsing,  City  of  New 

York.  June  13. 

Do.  C.  P.  Sackmeisser,  City  of  New  York,  May  17. 

Do.  C.  S.  Seabury,  City  oi'New  York,  May  20. 

Do.        cross  stringing  A.  Babcock,  Philadelphia,  Pa.,  May  24. 

Do.        upright  J.  Thompson,  Ashtabula,  Ohio,  July  7. 

Pill  box  N.  &  E.  P.  Crary,  Albany  county,  N.  Y.,  April  fl. 

Pipes,  aqueduct  T.  B.  Arraistead,  Blooraheld,  N.  Y.,  April  15. 
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Plane  irons  W.  Hovey,  Boston,  Mass.,  March  10. 

Planes  for  crossing  railroads     J.  Fairlamb,  ]\evv  Castle,  Del.,  July  7. 
Planting?  corn  H.  Todd.  Pembroke,  N.  H.,  Oct.  1. 

Do.        and  peas  R.  Cofiey.  Burke  county,  N.  C,  Dec.  14. 

Planting  and  digging  potatoes,  P.  Meigs  &,  M.  C.  Arnold,  Madison,  Conn.,  Nov.  "i. 
Plaster,    lime,  &c.,   spreading 

on  land  A.  &  J.  Krauss,  Upper  Milford,  Pa..  Oct.  16. 

Plates,  engraved  &c.,  wiping 

surfaces  of  S.  Couillard,  Boston,  Mass.,  Oct.  9. 

Plough  S.  Folton,  Huntingdon,  Pa.,  Nov.  1. 

Do.  R.  Walker,  Washingionville,  Pa.,  March  10. 

Do.  J.  Youger,  Harrisburgh,  Pa.,  June  9. 

Do.  S.  Nesbit,  Toboyne,  Pa.,  May  25. 

Do.  C.  Pawling,  Gregg  township.  Pa.,  May  21. 

Do.  T.  Borden,  Newport,  R.  I.,  Jan.  13. 

Do.  A.  D.  Armstrong,  Springfield,  Ohio,  Jan.  15. 

Do.    bar  share  A.  Mitchell,  Washington  county,  Tenn.,  Oct.  1. 

Do.    combined  S.  Clime,  New  Britain,  Penn.,  Nov.  12. 

Do.    hill  side  J.  P.  Cobbs,  Nelson  county,  Va..  Oct.  1. 

Do.    shares,  cast  iron  J.  H.  Conklin,  Peekskill.  N.  Y.,  Jan.  30. 

Do.     shovel  cutter  S.  Wilson,  Darhngton,  S.  C,  Feb.  6. 

Portable  stove,  steam  and  hot 

water  T.  G.  Fessenden,  Charlestown,  Mass.,  Dec.  14. 

Portable  power  machine  J.  C.  Gentry,  Philadelphia,  Pa..  Dec.  14. 

Post  office  stamp  A.  White,  Templeton,  Mass.,  Feb.  27. 

Preserving  meats  and  fruits      J.  Hampson,  Lexington,  Ky.,  March  12, 
Pressing  machine  L.  C.  Dennison,  Saybrook.  Conn.,  Oct.  1. 

Propelling  boats  T.  Beach,  Wilmington,  Ohio,  April  2. 

Do.  do.  J.  Copley,  Warriors  Mark,  Pa.,  May  22. 

Do.       canal  boats  by  a  lock 

paddle-wheel  H.  L.  B.  Lewis,  Buflalo,  N.  Y.,  Nov.  2. 

Propelling  railway  carriages     J.  Stimpson,  Baltimore,  Md.,  June  3. 
Do.        machinery  M.  P.  Poiteaux,  Richmond,  Va.,  May  20. 

Do.  do.  A.  Sawyer,  Hopewell,  N.  Y.,  Oct  1. 

Do.    do.     bv  horse  power,  J-  Cooper,  Augusta  countv,  Va.,  April  12. 
Do.  do.  do.     T.  G.  Newsom  &  J.  C.  Schule,  Nashville,  Tenn., 

Dec.  14. 
Do.        spindles  for  spinning 

wool  R.  Phelps,  Andover,  Mass.,  Dec.  31. 

Do.        vessels  fc.  Peltier, City  of  New  York,  Oct.  1. 

Do.  do.  B.  Philips,  Philadelphia,  Pa.,  Jan.  23. 

Protractor  &  tablet,  geomet- 
rical J.  Pool,  Jr.,  Easton,  Mass.,  June  16. 
Pulp  dresser  E.  H.  Thomas,  &  N.  Woodcock,  Brattleboro',  Vl . 

Aug.  11. 
Pumps  A.  Batby,  Citv  of  New  York,  May  16. 

Do.  M.  Mettee,  Baltimore,  Md.,  May  20. 

Do.    package  J.  A.  Smith,  Windham,  Con.,  Feb.  3. 

Purifying  salt  Avater  S.  Hunt,  Syracuse,  N.  Y.,  Jan.  23. 

duadrant  &  sextant  P.  Spear,  Portland,  Me.,  March  19. 

Railroads  E.Duscomb,  City  of  New  York.  July  13. 

Do.        planes  for  crossing  J.  Fairlamb,  New  Castle,  Del.,  July  7. 

Railroad  car  J.  Elgar.  Baltimore,  Md.,  Oct.  1. 

Do.      car,  pendulous  S.  T^  Jones,  Philadelphia,  Pa.,  Feb.  22. 

Do.      car,  self-adjusting  J.  Pollock,  Hopewell,  Pa..  July  7. 

Do.      carriage  W.  B.  Orrick,  Reading,  Pa.,  March  2. 

Do.  do.  Jos.  Y.  Hughes,  Pottsville,  Pa.,  June  25. 

Do.      of  timber  J.  Stimpson,  Baltimore,  Md.,  June  3. 

Railway,  endless  chain  S.  Lane,  Hallo  well.  Me.,  May  17. 

Do.      car  for  streets  S.  T.  Jones,  Philadelphia,  Pa.,  Feb.  22. 

Do.      tread  wheel  B.  Sutton,  Romulus,  N.  Y..  Jan.  27. 

Raising  canal  boats,  ships,  &c.  W.  W.  Smith,  Rochester,  N.  Y.,  Feb.  23. 
Do.     vessels  by  slidingways  T.  Sheffield,  Green  county,  N.  Y.,  May  8. 

Do.    water  L.  Parmelee,  Poughkeepsie,  N.  Y.,  Oct.  1. 
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Rake,  iron  tooth 

Reflector  for  lamps 
Rice  and  barley  machine 
Rice,  machine  for  cleaning 
Do.        do.      for  threshing 
Do.    hulling,  &c. 
Rolling  steel  for  springs 
Roofa  of  houses,  covering 
Rope,  cordage  and  twine 
Do.        do.  ~    preserving 
Roping,  woolen  from  carding 

machine 
Rotary  engines,  propelling 
Do.     pump 
Do.     steam  engine 


N.  L.  Sanford  &,  E.  P.  Parmelee,  Meriden,  Conn., 

June  8. 
E.  Brown,  Dover,  N.  H.,  Oct.  1. 
J.  L.  Norton,  Charleston,  S.  C,  May  7. 
J.  Ravenal,  Charleston,  S.  C.  Jan.  29. 
E.  Sands,  Cincinnati,  Ohio,  May  24. 
J.  Beach,  Middletown,  Conn.,  March  10. 
G.  Stoudenger,  Newark,  N.  J..  July  15. 
P.  N.  Ware,  Albemarle,  Va.,  Nov.  11. 
S.  De.xter  &  S.  Graves,  Auburn,  N.  Y.,  Aug.  24. 
A.  Sahsbury,  Troy,  N.  Y.,  Nov.  1. 

A.  Steele,  Waterbury,  Conn.,  April  1. 
J.  G.  Hotchkiss,  Cincinnati,  Ohio,  Oct.  1. 
E.  R.  Hale.  Hyde  Park,  N.  Y.,  July  14. 
E.  Child,  Philadelphia,  Pa.,  Oct.  1. 


Saccharifying  rice  and  maize 

Do.  rye,  &c. 

Salt,  manufacturing 
Salt  water,  purifying 
Sausage  cutter 

Do.       stuffing  machine 
Saw  mill 

Do.        dogs 

Do.        machinery 
Saw,  set 
Do.    do. 

Do.  and  grist  mill 
Saws,  cross  cut  circular 
Do.      do.    and  saw  mill 
Do.      do.        do.      do. 
Saws,  circular 
Sawing  boards 

Do.     timber 

Do.     and  planing  machine 

Do,     mortising,  &c. 

Do.     clap  boards,  &c. 
Scale,  compound  lever 
Screws  of  gimlets,  cutting 

Do.     cutting  and  turning 

Do.     s wedge  for 
Scouring  floors 
Seine  twine  and  small  cordage 
Self  instructor 
Self-loading  car 
Shingles,  scale  boards,  cutting 
Ships'  blocks,  screw  cogs  for 

shives  of 
Shoemakers'  lasts 
Shot,  manufacturing 
Slide  rest,  circular 
Stubbing,  making  woolen 
Smut  machine 
Do.        do. 
Soap,  manufacturing  by  steam 
Soda  water  apparatus 
Speeder  for  spinning  cotton 

Do.         do.  do. 

Do.      for  twisting  cotton 
Spindle  &  can  roping  machine, 

still 
Spinning  cotton,  flax  and  silk 

Do.         do        yarns 

Do.       jenney 

Do.       machine 

Do.  do. 


A.  J.  Brazier,  Philadelphia,  Pa.,  Oct.  1. 

do.  do.  do.         do. 

S.  W.  Williams,  Elizabethtown,  N.  J.,  March  29. 
S.  Hunt,  Syracuse,  N.  Y.,  Jan.  23. 
J.  Robinson,  Lancaster,  Pa.,  Feb.  27. 
S.  Fahrney,  Washington  county,  Md.,  Feb.  16. 
E.  Mobley,  Fredericstown,  Md.,  June  5. 
Pierce  F.  Whitly,  Condor,  N.  Y.,  April  13. 
J.  Newton,  Sweden,  N.  Y.,  Oct.  1. 
H.  Aiken,  Dracut,  Mass.,  May  24. 
E.  Whitnev,  Berkshire,  N.  Y.,  Oct.  15. 
W.  Prim,  Lebanon,  Pa.,  Oct.  6. 

A.  H.  Foot,  New  London,  Mass.,  Julv  14. 
H.  Johnson,  Sidney  Planes,  N.  Y.,  Dec.  23, 
P.  Newton,  Sidney,  N.  H.,  June  10. 

J.  Crane,  Schenectady,  N.  Y.,  Oct.  1. 
D.  Flagg,  Jr.,  Gardiner,  Me.,  Jan.  19. 
D.  Stem,  Vanderburg  county,  Ind.,  Dec.  16. 
T.  Bloomes,  City  of  N.  Y..Nov.  3. 

B.  Overman,  Greenboro'  ,N.  C,  May  27. 
C.Carleton  &  S.  Whitnev,  Jr,  Bath,  N.H.  M'ch  25. 
H.  K.  Grover,  Spring  Water,  N.  Y.,  Dec.  17. 

C.  Daniels.  Savbrook,  Conn.,  March  20. 

J.  Eastman  «S:  C.  Abbott,  Bath,  N.H.,  Dec.  23, 
R.  Whitney,  Baltimore,  Md..  April  10. 

D.  Dickin.«on,  Chatham,  Conn.,  Oct.  1. 
A.  Pond.  Petersburs-,  Va.,  May  20. 

C.  Varle  .BaUimore",  Md.,  May  20. 

J.  Beach,  Dryden,  N.  Y.,  June  28. 

J.  Fairfield,  Vassalboro',  Me.,  April  28. 

R.Kinsbury,  Bath,  Me.,  May  22. 

Seth  Carsley,  Harrison,  Me.,  April  2. 

J.  Willard,  Baltimore,  Md.,  July  10. 

M.  J.  Gardiner,  York,  Pa.,  Dec.  14. 

C.  Atwood,  Middleboro,  Conn.,  March  10, 

J.  Case,  Sodus,N.  Y.,  Oct.  1. 

L.  Hayward,  Phelps,  Mass.,  April  15. 

J.  Kennedy,  Baltimore,  Md.,  Oct.  1. 

G.  Ott.  Norfolk.  Va.,  June  18. 

S.  P.  Mason,  Leesville,  Conn.,  June  24. 

do.  do.  do. 

J.  C.  Dyer,  Manchester,  England,  Oct.  1. 

J.  Irvin,  Coventry,  H.  L,  March  26. 

J.  Bogardus,  City  of  New  York,  May  25. 

J.  Thorpe,  Providence.  R.  L,  Nov.  11. 

C.  Greenwood,  Winchester,  N.  H.,  Feb.  13, 

E.  Bowen,  Providence,  R.  L,  July  13. 
J.  Brown,  Providence,  R,  L,  May  20. 
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S|?irininf^  machine 

Do.  tlo. 

Do.  do. 

Spiral  propellers  for  boats 
Spools  or  bobbins,  making 

Do.     uinclinj?  conical 


Stamp  for  post  office 
Staves  dressing 


J.  Church,  Jr..  Hartford.  Conn.,  May  22. 

W.  Clark,  Pultney,  N.  Y..  Oct.  1. 

J.  Pierce,  Yorkshire,  N.  Y.,  June  30. 

J.  Copley,  Warrior's  Mark,  Pa.,  May  22. 

W.  Clegg-.  Norwich,  Conn.,  Feb.  24. 

C.  Atwood,  Middletovvn,  Conn.,  Nov.  1. 
Spoons,  making  from  tin  plates  A.  Little,  Bridgeton.  N.  J.,  Dec.  14. 

Do.  do.  do.        R.  Butcher,  Philadelphia,  Pa.,  Dec.  27. 

Springs  applied  to  clocks, spiral  S.  B.  Terry,  Plymouth,  Conn.,  Nov.  3. 
Do.     of  carriages,  attaching  J.  Ives  &  J.  Walker.  Brooklyn,  N.  Y.,  Oct.  6. 
Do.     lor  doors  J.  Eaton,  Boston.  Mass.,  Feb.  24. 

Do.     of  door  locksj  spiral      J.  Baker,  New  Bedford,  Mass.,  Oct.  1. 

A.  White,  Templeton,  Mass.,  Feb.  27. 

Wm.  Thomas.  Pomfret,  N.  Y.,  Oct.  7. 

C.  B.  Goodrich,  Rutland,  Mass.,  May  10. 

Z.  Bi.sbee,  Bridgewater,  Mass.,  June 5. 

A.  Stearns,  Jr.,  Schagticoke,  N.  Y.,  March  22. 

C.  B.  Goodrich,  Rutland.  Mass.,  May  20. 

D.  Toms,  Auburn,  N.  Y.,  May  2. 
D.  Toms,  Auburn,  N.  Y.,  July  8. 
H.  M.  Shreve,  Louisville,  Ky.,  April  21. 
C.  Potts,  Philadelphia,  Pa.,  Mav  31. 
T.  Powell,  Baltimore  Md.,  Oct!  1. 
C.  Tompkins,  Montgomery,  Alabama,  Nov.  30. 
O.  Mallory,  Oswego,  N.  Y.,  Dec.  28. 
J.  White,  Logan  county,  Ky.,  March  29. 
F.  G.  Smith,  Lynchburg,  Va..Oct.  15. 
J.  M.  Patton.  Milton,  Pa.,  Feb.  4. 

B.  Reeves,  Philadelphia,  Pa.,  Feb.  6. 


Do. 

do.                              ' 

Do. 

hoops,  &c.,  splitting 

Do. 

heading  and  dressing 

Do. 

jointing 

Do. 

sawing 

Do. 

do. 

Steam  boilers 

Do. 

engme 

Do. 

do.    rotary 

Do. 

do.       do.    &  boiler 

Do. 

do.    and  feeder 

Do. 

generating 

Do. 

navi  "ration 

Do. 

do. 

Do. 

and  other  engines 

Stearic  and  margaric  acid  de- 

com 

posed  by  caustic  lime 

Stone 

breaking  and  threshing 

machine 

Stone  hewing  and  drilling 
Stove  for  anthracite  coal 

Do.      do.  do. 

Straw  cutter 

Do.       do. 
Sugar  from  cane  juice 

Do.      do.         do. 

Do,      do.         do. 
Suspender!",  making 

Tanning  leather 
Temples  for  looms 

Do,  revolving  bar 

Do.  self-operating 

Tenons  on  wheels.,  cutting 
Threshing  machine 


Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Vol.  XI,  3ed  Sebies.— No.  1. — , 


H.  Seybert  &  L.  Vanuxen,  Philada.,  Pa.,  Aug.  16. 

W.  H.  Bell  &  T.  Andrews,  Fortress  Monroe,  Va., 

Julv9. 
L.  Yale,  Citv  of  New  York,  Jan.  20. 
A.  Savage,  Pottsville,  Pa.,  June  10. 
P.  Benedict,  Lancaster,  Pa.,  Feb.  27. 
T.  Preston,  Wallingford,  Conn.,  Oct.  1. 
S.  Wilson,  Darlington,  S.  C,  Nov.  11. 
W.  A.  Archbald,  City  of  New  York,  April  19. 

do.  do.  do.  do. 

do.  do.  do.  do. 

A.'Bacon,  Philadelphia,  Pa.,  Dec.  17. 

W.Brown,  City  of  New  York,  Nov.  11. 
J.  Standish,  Providence.  R.  L,  Nov.  11. 
E.  V.  Harris  &  A.  R.  Arnold,  Woodstock,  Conn., 

Oct  L 
E.  R.  Otis,  Riverhead,  Conn.,  April  2. 
A.  P.  Smith.  Cornwall,  Conn.,  Nov.  1. 
W.  H.  Ball  &  T.  Andrews,  Fortress  Monroe,  Va., 

Julv9. 
J.  H.Arnold  &S. Bonsai,  Morristown,  Ohio,  July  8. 
H.  C.  Atwood.  Woodbury,  Conn..  Julv  25. 
R.  L.  Caustin,  Ledyard,  N.  Y..  Oct.  1. 
J.  Clark  &  J.  Starks,  Geneva,  N.  Y.,  Jan.  20. 
J.  Cooper,  Augusta  county,  Va.,  April  12. 
W.  Corwiihe,  City  of  New  York.  May  23. 
J.  Dewey,  .Tr.,  Troy,  N.  Y.,  Jan.  29. 
J.  Douglass  &  W.  Johnson,  Utica,  N.  Y.,  May  14. 
D.  Flagg,  Gardiner,  Me..  June  4. 
D.  Flagg,  City  of  New  York,  July  10. 
S.  Fisher  &.  D.  Sperry,  Amsterdam,  Va.,  Mav  19. 
S.  Gambell,  Onondaga,  N.  Y.,  June  24. 
R.  Humphreys,  Victor,  N.  Y.,  Dec.  27, 
T.  Ingersoll,  Murray,  N.  Y.,  Dec.  14. 
N.  Lindsay,  Catskill,  N.  Y,,  May  7. 
Januart,  1846.  5 
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Threshing  machine.  A.  &  J.  Lupton&J.  Jenney,  Frederick  county. 

Va.,  July  28. 

Do.  do.  R.  Miller,  Marietta,  Pa..  March  15. 

Do.  do.  D.  Moyer,  Cootstown,  Pa.,  Feb.  10. 

Do.  do.  W.  Ottinger,  White  Marsh,  Pa.,  Oct.  1. 

Do.  do.  J.  Peters,  Harrisburgh,  Pa.,  Oct.  1. 

Do.  do.  W.  Ross,  Penfield,N.Y.,  April  1. 

Do.  do.  A.  Siover  &  W.  Sperry,  Citv  ot'N.  York,  June  29. 

Do.  do.  A.  L.  Smith,  Brutus,  N.  Y.,  Nov.  24. 

Do.  do.  J.  Stowitts  Gorham,  VAiy  ofNew  York,  July  13. 

Do.  do.  Z.Cooley,  Philadelphia.  Pa.,  Nov.  11. 

Do.  do.  G.  Jessup,  Troy,  N.  Y.,Dec.  14. 

Do.  do.  S.  Turner  &  N.  Barns,  Aurelius,  N.  Y..,Nov.  27. 

Do.  do.  E.  Warren,  City  of  New  York,  Jan.  29. 

Do.  do.  W.  S.  Wood,  City  oi'N.  Y.,  Oct.  1. 

Do.  do.        and  corn 

sheller  E.  Thursden,  City  ofNew  York,  Nov.  I. 
Do.           do.                 do.  B.  D.  Beecher,  Cheshire,  Conn.,  Oct.  20. 
Do.        small  grain  D.  Flagg,  Jr.,  City  of  New  York,  Nov.  29. 
Do.       &  winnowing  grain  T.  D.  Burrall,  Geneva,  N.  Y.,  Dec.  6. 
Do.                  do.           do.  S.  Slater,  Philadelphia,  Pa.,  Oct.  1. 
Do.       rice  J.  Butts,  Georgetown,  S.  C,  May  20. 
Do.       and  hulling  clover- 
seed  C.  Clark,  Colebrcokdale.  Pa.,  Jan.  28. 
Do.           do.                  do.  J.  Darrah  &  J.  Kinsey,  Cookstown.  Pa.,  Nov.  6. 
Throstle  for  spinning  C.  Danforth,  Patterson.  N.  J.,  April  1. 

Do.      and  spinning  frame  B.  Brundred.  Oldham^N.  J.,  May  7. 

Tiller  wheel  C.  Tiers  »fc  J.  Snyder, Philadelphia,  Pa.,  Jan.  18. 
Timber,  uniting  the  domes  of 

bridges  W.  Anneslev,  Albany,  N.  Y.,  Nov.  6. 

Tires,  bending  L.  Butler  &'J.  Henkley,  Coblcskill,  N.  Y.,  M'ch  2&. 

Tobacco,  drying  and  caring  D.  G.  Tuck,  Halifax  county,  Va.,  Oct.  1. 

Do.      stemming  G.  Braint.  Richmond,  Va.,  Nov.  11. 

Tooth  brushes  P.  Blake,  New  Haven,  Conn..  March  8. 

Tops,  pepper  and  ink  W.  Markland,  City  of  New  York,  Oct.  1. 

Tow  lines  for  boats  A.  Bull,  Carlisle,  Pa.,  Jan  30. 

Do.      apparatus  for  holding  R.  Davis,  Philadelphia,  Pa.,  Nov.  11. 

Tread  wheel,  railway  B.  Sutton,  Romulus,  N.  Y.,  Jan.  27. 

Truss  S.  Marsh,  Canajohasie,  N.  Y.,  March  29. 

Do.  J.  Knight,  Bahimore,  Md.,  Dec.  14. 

Do.    elastic  Ci.  Twitchell,  Leominster,  Mass.,  Dec.  20. 

Do.    spiral  spring  G.  D.  Heintzelman,  Philadelphia,  Pa.,  Feb.  16. 

Tubes,  manufacturing  P.  Phillips,  Busti,  N.  Y..  May  20. 

Turning  lathe  M.  J.  Gardiner,  York,  Pa.,  Dec.  14. 

Twine,  cotton  seine  T.  Rice,  Petersburg,  Va.,  Oct.  1. 

Do.     &  small  cordage,  seine  A.  Pond,  Petersburg,  Va.,  May  20. 

Types,  casting  and  setting  W.  R.  Collier,  Boston,  Mass.  Feb.  9. 

Do.    making  and  using  S.  Blake,  Boston,  Mass.,  March  12. 

Veneers,  sawing  C.  B.  Burnap,  City  of  New  York,  Dec.  14. 

Do.      on  columns,  glueing  B.  Hinklev,  Fayette,  Me.,  April  27. 
Vice,  stock  and  hand  E.  D.  McCord,  Sandy  Hill"  N.  Y.,  Oct.  1. 

Vessels,  building  W.  Annesly,  Albany.  N.  Y.,  Nov.  6. 

Vent   for  cannon,   percussion 
lock  and  W.  H.  Ball,  Norfolk,  Va.,  Oct.  1. 

S.  Jones,  Bridgeport,  Pa.,  May  4. 

R.  C.  Arnold,  New  Haven,  Conn.,  June  15. 

W.  C.  Arnold,  Haddam,  Conn.,  Jan.  11. 

W.  H.  Barnard  &  C.  H.  Bulkley,  Chatham,  Conn., 

Oct.  16. 
S.  Bui=hneli,  Saybrook,  Conn.,  Dec.  20. 
C.  L.  Clowes,  Union,  Va.,  Feb.  27. 
Alan  Foot,  Greenville,  Ohio,  Dec.  7. 
J.  Freeman,  Senate,  N.  Y.,  Oct.  14. 
J.  M.  Gates,  Norwich,  Conn.,  May  21. 
S.  Hinds,  Montrose,  Pa.,  May  27. 


Wagon 

lock 

Washing  machine 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 
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Washint?  macliine 


Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Water 

elevator 

Do. 

wheel 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

.    reacting 

Do. 

do 

.        do. 

Do.        do,    for  propelling 
Do.        do.    for  grist  mill 

Weighing  boats  and  cargo 

Weavers'  reeds 

Wheels,  bands  of  hubs  for 
Do.       boxes  for 
Do.      for  carriages 
Do.      for  clocks,  glass 
Do.      for  railroad  carriages 

Window  blind  fastener 
Do.        do.    spring  catch 
Do.      and  bed  curtains 
Do.      sashes 
Do.      glass,  cylinder 

Wood  saws 

Wool  from  carding  machine 
Do.    washing  on  the  sheep 

Woolen  cloth,  finishing 
Do.      garments 


A.  Kirkpatrick,  Urbana,  Ohio,  May  21. 
E.  Lester,  Killingworth,  Conn.,  Dec.  20. 
a.Lowell,  Nunda,  N.  Y.,  Nov.  6. 

D.  Stocking,  Scotts,  N.  Y.,  June  25. 

H  Thurber,  Painted  Post,  N.  Y.,  April  22. 

E.  Walker,  Woodburn,  Pa.  May  29. 
J.  Barns.  Kingston,  Pa.,  Oct.  14. 

E.  Horton,  Avon,  N.  Y.,  June  17. 

S.  Sillman,  Saybrook,  Conn.,  Feb.  3. 

A.  T.  Tenney,  New  Woodstock,  N.  Y.,  Nov.  23. 

L.  Barney  &  A.  A.  Beach,  Groton,  N.  Y.,  Feb.  ^. 

E.  Honeywell,  Broadalbin,  N.  Y.,  July  10. 

P.  Baynton,  Ogdensburgh,  N.  Y.,  April  20. 

J.  Johnson,  Fairbanks  township,  Ohio,  Oct.  1. 

C.  Willson,  Swanzey,  N.  H..  Oct.  1. 

J.  R.  Wheeler,  Pittsford,  N.  Y.,  May  15. 

C.  Wing,  Gardiner,  Me.'  Oct.  22. 

do.  do.  do. 

J.  W.  Henderson  &  J.  E.  Caylbrd,  Millburn,  Me., 

April  14. 
H.  Averill,  Richland,  N.  Y.,  Oct.  1. 

do.  do.        Oct.  21. 

E.  Cady,  Canaan,  N.  Y.,  Jan.  6. 
J.  Sennetf,  Philadelphia,  Pa.,  Oct.  1. 
S.  K.  Miller,  Elizabethtown.  N.  J.,  Oct.  7. 
J.  Cooper,  Baltimore,  Md.,  Jan.  27. 
J.  Eastman  &  G.  C.  Rix,  Bath,  N.  H.,  Dec.  23. 
J.  P.  Bakewell,  Pittsburgh,  Pa.,  Oct.  1. 
T.  Finley,  Baltimore,  Md.,  March  4. 
J.  A.  Carver,  Taunton,  Mass.,  Feb.  27. 
W.  Phelps,  Salem,  Mass.,  July  7. 
W.  F.  Phyle,  City  of  New  York,  Feb.  19. 
C.  Tliompson,  Poughkeepsie,  N.  Y.,  Dec.  6. 
W.  Coffin,  Jr.,  Hammondtown,  N.  J.,  Oct.  1. 
J.  Hamilton.  City  of  New  York,  June  10. 
C.  Atwood,  Middletown,  Conn.,  Nov.  1. 
C.  Harris,  Snowhill,  Ohio,  Oct.  1. 
Z.  Allen,  Providence,  R.  I.,  Feb.  23. 
J.  Foster  &J.  Stoudenburgh,  Greene  county,  N.Y. 

April  20. 


SPECIFICATIONS  OF  ENGLISH  PATENTS. 


Specification  of  the  Patent  granted  to  John  Taylor,  of  the  county 
of  Middlesex,  for  improvements  in  separating  metals  from  each 
otiier,  and  from  certain  combinations  ivith  other  substances. — 
Sealed  April  15,  1845. — Communication. 

The  invention  has  reference  to  the  separation  of  silver  from  ores  or 
metallic  combinations  containing  that  metal.  I  proceed,  first,  to  de- 
scribe shortly  the  principal  methods  now  in  operation  for  the  extrac- 
tion of  silver  from  its  ores  and  metallic  combinations. 

These  are.  Firstly.  The  process  known  under  the  name  of  the  eli- 
quation  process,  in  which  the  argentiferous  substance,  whether  ore, 
regulus,  or  metal,  is  mixed  and  melted  with  lead,  or  some  combina- 
tion of  lead,  when  the  silver  is  obtained  in  combination  with  the  lead 
from  its  great  affinity  for  that  metal. 

Secondly.  The  amalgamation  process,  in  which  a  chloride  of  silver 
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is  formed  by  mixing  common  salt  with  the  ore  or  reguhis  in  calcv- 
natioM;  whicli  chloride  of  silver  is  again  reduced  by  means  of  metallic 
iron  and  mercury,  the  chloride  passing  to  the  iron,  and  the  silver  form- 
ing an  amalgam  with  the  mercury. 

Thirdly.  A  process  for  which  a  patent  has  recently  been  obtained, 
the  object  of  which  is,  the  obtaining  silver  from  various  known  de- 
scriptions of  copper  regulus,  obtained  from  smelting  argentiferous  cop- 
per ores,  by  concentrating  the  main  portion  of  the  silver  into  a  re- 
siduum ;  this  is  to  be  effected  by  thrice  repeated  calcination  of  the 
regulus,  having  for  its  object  the  formation  of  as  much  sulphate  of 
copper  as  possible,  and  lixiviation  of  the  sulphated  materials  with  sul- 
phuric acid  and  water;  after  each  calcination, the  undissolved  residuum 
from  each  of  the  two  first  calcinations  is  to  be  melted  with  some  ma- 
terial containing  sulphur,  so  as  to  form  it  again  into  a  regulus;  the 
residuum  of  each  lixiviation  becomes  richer  from  the  sulphate  of  cop- 
per and  iron  being  dissolved  out,  and  from  only  a  small  portion  of 
the  silver  being  dissolved  out  as  sulphate  ;  when  the  contents  of  the 
first  residuum  are  one  hundred  parts,  or  more,  of  copper  to  one  of  sil- 
ver, it  is  reduced  into  a  regulus  by  melting  witli  partially  calcined 
copper  ore,  or  iron  pyrites,  and  this  regulus  is  sulphated  and  lixivia- 
ted as  before;  and  the  product  is  a  residuum  containing  less  than  one 
hundred  parts  of  copper  to  one  of  silver,  this  is  subjected  to  the  same 
process,  and  the  product  is  a  residuum  containing  less  than  fifty  parts  of 
copper  to  one  of  silver ;  this  residuum  is  called  the  rich  sulphate  resi- 
duum, and  is  to  be  calcined  and  digested  in  sulphuric  acid,  nitric  acid, 
and  water,  and  the  silver  precipitated  from  this  solution  ;  the  residuum 
of  this  operation  is  to  be  added  to  a  residuum  containing  less  than  one 
hundred  parts  of  copper  to  one  of  silver,  and  melted  as  above  de- 
scribed, or  the  silver  is  to  be  obtained  from  the  rich  sulphate  residuum, 
by  melting  it  with  lead  or  litharge.  A  portion  of  the  silver  is  obtained 
by  each  calcination  in  the  state  of  sulphate,  and  is  washed  out  by  sul- 
phuric acid  and  water  with  the  sulphate  of  copper;  this  silver  is  to  be 
precipitated. 

In  describing  this  invention  I  shall  divide  it  into  two  parts.  First ; 
the  formation  of  a  chloride  of  silver,  and  the  dissolving  such  chloride 
of  silver  by  any  of  the  hereinafter  mentioned  solvents. 

Secondly.  The  converting  the  whole,  or  practically  the  whole  sil- 
ver contained  in  an  ore  or  regulus,  into  a  sulphate  of  silver  by  a  pro- 
cess of  calcination  as  hereinafter  described,  the  other  metals  contained 
in  the  ore  or  material  treated  being  rendered  indissoluble.  The  sul- 
phate of  silver  thus  formed  1  dissolve  out  by  hot  water. 

1  now  proceed  to  describe  the  means  I  adopt  for  the  attainment  of 
these  objects;  and  First,  as  regards  the  chloride  process  of  extraction. 
The  argentiferous  materials  which  it  in  all  probability  will  be  desira- 
ble to  treat  may  be  divided  into  two  classes. 

First,  those  containing  sulphur;  and  secondly,  those  containing  no 
sulphur. 

First,  as  regards  sulphurous  material;  if  the  material  to  be  treated 
is  a  regulus  of  copper  or  iron,  1  prefer  first  to  granulate  such  regulus 
by  allowing  it  to  flow  when  hot  into  water ;  I  then  calcine  it  inasim- 
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ilar  furnace  to  those  used  for  calcining  copper  regulus  for  a  time,  va- 
rying from  twelve  to  thirty-six  hours,  according  to  the  nature  of  the 
regulus  1  am  treating,  and  the  quantity  in  the  calcining  furnace ;  I 
have  found  twenty-four  hours'  calcination  for  about  three  tons  of  cop- 
per regulus  a  very  suitable  time ;  during  this  calcination  a  moderate 
fire  should  be  kept  up  sufficiently  low  to  prevent  the  regulus  caking, 
the  material  should  be  stirred  or  turned  over  once  in  about  every  two 
hours.  The  object  of  this  process  is  the  evaporation  of  a  portion  of 
the  sulphur,  by  which  means  nearly  the  whole  inconvenience  arising 
from  the  caking  of  the  material  in  the  subsequent  calcination  is  avoid- 
ed; I  theii  grind  the  regulus  so  calcined,  and  pass  it  through  a  fine 
sieve.  I  liave  found  a  sieve  of  sixty  holes  to  the  square  inch  well 
suited  to  this  purpose.  In  the  same  manner,  sulphurous  ore  which  it 
might  be  inadvisable  to  melt  from  its  being  already  sufficiently  rich 
in  silver  and  needing  no  concentration,  would  be  most  advantageously 
treated  by  calcining  it  as  above  described  previous  to  grinding  it,  in 
order  to  prevent  the  formation  of  lumps  in  the  after  process  of  calci- 
nation ;  having  been  calcined  it  is  then  ground  to  a  fine  powder  and 
treated  in  the  following  manner,  which  isequally  applicable  tocalcined 
regulus.  The  fur.iace  to  be  employed  is  a  simple  reverberatory  calci- 
ning furnace,  of  such  size  as  to  enable  the  workman  constantly  to 
rake  the  ore  lying  on  every  part  of  it.  The  heat  on  the  introduction 
of  every  fresh  charge  thould  be  moderate,  gradually  increasing  until 
it  arrives  at  a  bright  red  lieat,  approaching  yellow  ;  the  operation 
usually  lasts  from  two  to  three  hours,  during  which  time  the  material 
operated  on  must  be  constantly  raked  for  the  purpose  of  thoroughly 
oxidizing  the  copper,  iron  and  other  metals  contained  in  the  ore  or 
regulus ;  a  test  sliould  now  be  made  of  the  state  of  the  material  ope- 
rated on;  this  is  done  by  withdrawing  a  small  portion  of  the  material 
treated,  and  at  once,  while  still  hot,  pouring  water  on  it,  and  allowing 
the  water  to  pass  through  it;  should  the  water  appear  colorless,  or 
nearly  so,  the  operation  of  calcination  has  been  carried  sufficiently  far; 
but  should  it  be  bine  or  green,  ihe  calcination  must  be  persisted  in 
until  the  green  or  blue  color  disappear  from  the  liquor  derived  from 
the  lixiviation  of  a  small  j)ortion  withdrawn  from  the  furnace  as  de- 
scribed, that  is,  until  the  whole  of  the  sulphateof  copper  and  iron  has 
been  decomposed.  When  this  has  been  effected,  chloride  of  sodium 
(common  salt)  or  any  other  suitable  chloride  is  to  be  added  in  the 
proportion  of  I'rom  four  to  live  parts  of  salt  to  one  hundred  parts  of 
the  substance  treated  ;  a  less  proportion  will  do,  but  to  insure  tlie  whole 
silver  being  converted  into  a  chloride,  the  above  proportions  have 
been  found  advantageous.  The  heat  of  the  substance  operated  on 
should  be  reduced  previous  to  the  addition  of  the  salt,  in  order  to 
avoid  a  too  great  evaporation  and  loss  of  chlorine.  On  the  addition 
of  the  salt  the  material  should  be  well  stirred  for  some  time,  and  a 
degree  of  heat  maintained  sufficient  to  cause  the  chlorine  or  muriatic 
acid  to  rise  in  almost  invisible  fumes,  in  which  the  argentiferous  sub- 
stance should  be  allowed  as  it  were  to  soak.  A  test  may  now  be 
again  made  for  the  purpose  of  proving  whether  the  calcination  has 
been  thoroughly  performed,     This  consists,  as  before,  in  withdrawing 
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from  the  heated  furnace  a  small  portion  of  the  substance  treated,  and 
pouring  over  it  a  hot  saturated  solution  of  chloride  of  sodium  (com- 
mon salt):  taking  care  not  to  add  too  much.  If  this  solution  is  clear 
and  colorless,  and  becomes,  when  cold  water  is  added  to  it,  of  a  whi- 
tish color,  the  calcination  has  been  complete;  but  if  the  solution  takes 
a  blueish,  or  greenish  color,  the  calcination  must  be  continued  until 
the  blueish  or  greenish  color  disappears  from  the  soluiion,  and  it  re- 
mains colorless,  as  above  described  (when  water  is  added,  it  assumes 
a  whitish  color.)  The  operation  may  be  hastened  by  strewing  over 
the  substance  in  the  furnace  another  half-pound,  or  pound,  of  common 
salt,  for  every  one  hundred  pounds  of  material  in  the  funmce  ;  and 
the  whole  must  be  constantly  stirred,  as  above  described.  So  great 
is  the  affinity  of  silver  for  chlorine,  that  it  has  been  found  in  many  in- 
stances sufficient  to  rake  the  material  which  has  been  calcined  out  of 
the  furnace;  and,  while  hot,  mix  it  with  salt;  when  the  desired  chlo- 
ride of  silver  has  been  produced.  Should  the  material  it  is  desired  to 
desilverize  contain  no  sulpliur,  or  other  substance  which  it  is  neces- 
sary to  volatilize,  or  oxidize,  by  such  a  calcination,  or  calcinations,  as 
above  described,  common  salt,  in  the  proportions  before  given,  namely, 
from  four  to  five  of  salt  to  one  hundred  parts  of  ore,  or  argentiferous 
substance,  may  be  at  once  added ;  and  tlie  argentiferous  material  placed 
immediately  in  the  furnace,  and  treated  in  precisely  the  manner  above 
described,  as  that  adopted  for  the  formation  of  a  chloride  of  silver,  in 
argentiferous  regulus,  or  ore,  beginning  from  tlie  point  at  which  the 
addition  of  common  salt  is  directed.  The  addition  of  a  small  portion 
of  sulphurous  material,  such  as  sulphurous  copper  ore,  iron  pyrites, 
or  sulphate  of  copper  has  been  found  to  facilitate  this  operation.  A 
cliloride  of  silver  having  been  thus  formed,  the  argentiferous  ore,  or 
substance  prepared  as  above,  is  to  be  washed  or  lixiviated  with  a  hot, 
saturated  solution  of  chloride  of  sodium  (common  salt)  or  any  other 
suitable  chloride,  alkali,  or  earth,  or  with  a  solution  of  liyposulphite  of 
soda,  of  hyposulphite  of  potash,  or  any  other  suitable  liyposulphite  of 
an  alkali,  or  eartli,  which  will  dissolve  the  chloride  of  silver.,  separating 
it  from  the  insoluble  portions  of  the  material  treated.  From  this  so- 
lution the  silver  may  be  precipitated  by  any  of  the  known  methods: 
precipitated  copper  has  been  found  an  exceedingly  good  means  of 
effecting  this  operation.  The  heat  at  which  it  has  been  found  most 
advantageous  to  employ  chloride  solutions,  is  their  boiling  point,  or, 
at  least,  sixty  degrees  of  Reaumur,  or  one  hundred  and  seventy  de- 
grees of  Falnenheit :  but  I  do  not  confine  myself  to  this  degree  of 
iieat.  The  temperature  of  the  solution  is  necessarily  affected  by  the 
temperature  of  the  substance,  when  subjected  to  lixiviation.  Hypo- 
sulphite solutions  need  not  be  so  hot;  as  their  solvent  power  is 
greater. 

To  ascertain  that  all  the  silver  has  been  precipitated,  a  piece  of 
bright  copper,  or  new  copper  coin,  may  be  put  into  the  solution  in  the 
precipitating  vessels.  If  this  maintains  its  color,  the  liquor  may 
be  drawn  otf ;  as  the  precipitation  may  then  be  considered  complete  : 
but  if  they  come  out  silvered,  it  may  be  considered  that  sufficient  time 
has  not  been  given  for  the  complete  precipitation  of  the  silver. 
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If  the  material  treated  has  been  copper  regulus,  some  chloride  of 
copper  will,  of  necessity,  be  in  the  solution,  as  also  if  copper  has  been 
used  for  precipitation.  The  liquor,  in  this  case,  from  which  the  silver 
has  been  precipitated,  may  then  be  passed  into  vessels  containing 
iron,  free  from  oxide  scale,  where  the  copper  will  be  thrown  down, 
together  with  any  silver  which  may  have  remained  unprecipitated ; 
and  the  copper  thus  obtained  may  be  used  for  precipitation  of  silver, 
as  above  described.  It  may  be  desirable  to  economize,  as  much  as 
possible,  the  salt  used  in  this  process  ;  in  which  case,  the  lixiviated 
residue  may  be  further  washed,  and  the  liquor  obtained  preserved, 
together  with  that  obtained  from  the  precipitation ;  and  having  been 
brought  up  to  the  point  of  saturation,  may  be  again  used  for  the  ex- 
traction of  further  quantities  of  silver. 

Tlie  second  part  of  the  invention  consists  in  the  conversion  of  the 
whole,  or,  practically,  the  whole  silver  contained  in  any  ore  or  regu- 
lus, into  the  state  of  sulphate  of  silver;  rendering  the  other  metals, 
contained  in  the  argentiferous  substance,  insoluble.  If  the  material 
to  be  treated  is  a  sulphurous  ore,  or  regulus,  it  is  to  be  operated  on 
precisely  in  the  manner  already  described  above,  as  regards  the  pre- 
paratory calcination  of  argentiferous  ore,  or  regulus,  with  the  ultimate 
view  of  forming  chloride  of  silver.  This  part  of  the  invention  may 
be  considered  to  begin  from  the  point  at  which  the  ore,  or  regulus, 
has  been  finely  pulverized,  after  the  calcination  of  the  granulated  re- 
gulus, or  ore.  The  ore,  or  regulus,  is  then  placed  in  a  calcining  fur- 
nace, which  must  be  well  provided  with  a  ciuTent  of  atmospheric  air, 
passing  over  the  substance  healed  ;  and  the  charge  should,  throughout 
the  whole  of  the  operation  be  constantly  raked.  This  operation  lasts, 
generally,  about  three  hours;  and  depends  entirely  on  the  good  man- 
agement of  the  furnace,  and  constant  attention  to  the  state  of  the  ma- 
terial acted  on.  At  first,  the  heat  must  not  be  great ;  this  moderate 
heat  should  be  continued  until  the  sulphur  ceases  to  rise  in  thick 
fumes  ;  and  until,  by  withdrawing  a  small  portion  of  the  material  from 
the  furnace,  it  is  ascertaii:ed,  by  smell  or  otherwise,  that  the  greater 
portion  of  the  sulphur  has  been  dissipated:  after  this,  more  heat  may 
be  gradually  given,  until  it  at  length  arrives  at  a  full  red  heat,  ap- 
proaching yellow.  This  nuist  be  done  very  cautiously;  and  during 
the  whole  operation,  the  following  test  must  be  constantly  put  in  prac- 
tice. A  small  portion  of  the  material  treated  is  withdrawn  from  the 
furnace,  and  water,  free  from  chlorine,  poured  on  it,  whilst  hot,  or  hot 
water  must  be  used;  the  liquor  thus  obtained  is  then  tested  by  adding 
a  few  grains  of  common  salt ;  when  the  operation  is  not  complete,  the 
liquor,  when  first  obtained,  will  be  blueish;  and  when  salt  is  added, 
greenish.  The  silver,  when  only  a  small  portion  has  been  formed 
into  a  soluble  salt  by  the  calcination,  will  simply  cloud  the  liquor 
when  salt  is  added.  As  the  operation  of  calcination  advances,  the 
blue  and  green  color  will  nearly  disappear  from  the  hquor  obtained 
from  the  test;  and,  when  salt  is  added,  chloride  of  silver  will  be  at 
once  thrown  down,  falling  to  the  bottom  of  the  liquor  in  thick  white 
flakes :  when  this  appearance  is  given  by  the  test,  the  operation  of 
calcination  may  be  considered  to  be  complete;  the  whole,  or  practi- 
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cally,  the  whole  of  the  silver  being  in  a  state  of  sulphate;  the  copper 
and  iron  having  been  oxidized,  and  thereby  rendered  insoluble.  The 
material  may  then  be  withdrawn  from  the  furnace,  and  lixiviated 
with  common  boiling  water ;  care  being  taken  that  it  shall  be  free 
from  chlorine,  or  only  contain  a  trace  of  chlorine. 

If  the  material  lixiviated  be  siitliciently  hot,  the  water  need  not  be 
boiling.  From  this  solution  the  silver  may  be  precipitated  by  any  of 
the  known  methods;  and  tlie  completeness  of  the  operation  may  be 
tested,  by  adding  a  few  grains  of  salt  to  the  liquor  taken  from  the  pre- 
cipitating vessels:  if  the  liquor  remains  clear,  the  precipitation  is  com- 
plete. The  residue  obtained  from  large  quantities,  I  havB  found  to 
vary  from  three  thousand  io  two  thousand  parts  of  copper,  to  one  of 
silver;  and  were,  therefore,  practically,  wholly  desilverized.  Regulus, 
or  sulphurous  ore,  may  also  be  at  once  heated  in  a  calcining  furnace ; 
having  been  first  pulverized,  without  any  previous  calcination,  as 
above  described,  in  this  case,  very  slow  heat  must  be  given  for  the 
first  part  of  the  process;  during  which  time  the  sulphur  contained  in 
the  regulus,  or  ore,  undergoes  combustion.  After  a  lime,  this  com- 
bustion ceases ;  and  the  process  I  have  described,  as  the  invention  for 
the  conversion  of  the  sulphuret  of  silver  into  sulphate  begins:  and  may 
be  performed  precisely  in  the  manner  pointed  out  to  be  practised  on 
the  regulus,  already  previously  calcined,  and  afterwards  ground.  I  do 
not  consider  this  an  advantageous  maimer  of  v/orking,  from  its  being 
impossible  to  prevent  the  formation  of  lumps;  which  must  be  separa- 
ted from  the  fine  parts  before  lixiviation,  and  again  ground  and  cal- 
cined; and  also  from  the  necessity  of  passing  the  calcined  material 
through  a  sieve;  oy  which  the  whole  benefit  of  the  heat  is  wasted; 
also  from  regulus  being  much  more  readily  pulverized,  when  granu- 
lated and  calcined;  and  tVoni  the  saving  of  labor  effected  by  calcining 
three  tons,  or  a  large  quantity  instead  of  a  small  quantiiy;  which  must 
be  the  case  if  the  process  of  calcination  is  performed  at  once.  Should 
it  be  desired  to  treat  an  ore  by  the  sulphate  process,  which  in  itself 
contains  no  sulphur,  and  at  the  same  time  inadvisable  to  convert  it 
into  a  regulus,  a  small  portion  of  sulphur,  in  any  shape,  such  as  sul- 
phurous copper  ore,  or  iron  pyrites,  may  be  mixed  with  it,  so  as  to 
aff'ord  sulilcient  sulphur  to  combine  with  the  silver;  it  may  then  be 
calcined,  as  before  directed,  particular  attention  being  paid  to  the  test. 
For  the  purpose  of  lixiviation,  I  have  found  a  round  tub,  fitted  with 
a  strainer,  formed  of  a  disk  of  wood,  pierced  with  holes,  a  disk  of 
basket-work,  and  linen  drawn  over  the  whole,  answer  the  purpose 
well :  tow  being  packed  round  the  sides,  between  thestrainer  and  the 
tub;  the  liquor  running  off  perfectly  clear. — Inrolled  April,  1845. 

Repert.  Pat.  Inv. 


Specification  of  the  Patent  granted  to  James  Muspratt,  of  Liver- 
pool, for  improvements  in  the  inanufacture  of  Manure. —  [Sealed 
April  15,  1S45.] 

It  has  been  ascertained,  that  the  growing  of  any  crop  on  land  in  a 
state  of  cultivation,  and  the  removing  and  consuming  of  such  crop 
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wholly  from  the  land  where  it  was  grown,  takes  away  certain  mineral 
compounds ;  and  it  has  been  snggested  by  Professor  Liebig,  that  in 
cultivating  land  and  api)]ying  manure  thereto,  that  tlie  manure  should 
be  such  as  to  restore  to  tlie  land  the  matters  and  the  quantities  thereof, 
which  the  particular  plants  have  abstracted  from  the  soil  during  their 
growtii.  It  has  been  observed  in  the  chemical  examination  of  marls 
and  vegetable  ashes,  that  the  alkaline  carbonates  and  the  carbonate  of 
hme  can  form  compounds,  the  solubiliiy  of  which  depends  on  the 
quantity  of  the  carbonate  of  lime  contained  in  the  particular  com- 
pound. It  has  further  been  found,  that  the  said  alkaline  carbonates 
can  form  a  like  compound  with  phosphate  of  lime,  in  which  the  car- 
bonate of  potash  or  soda  is  partly  changed  into  phosphate  of  potash 
or  soda. 

Now,  the  object  of  this  invention  is  to  prepare  manure  in  such 
manner  as  to  restore  to  the  land  the  mineral  elements  taken  away  by 
the  crop  which  has  been  grown  on  and  removed  from  the  land,  and 
in  such  manner,  that  the  character  of  the  alkaline  matters  used  may 
be  changed,  and  the  same  rendered  less  soluble,  so  that  the  otherwise 
soluble  alkaline  parts  of  the  manure  may  not  be  washed  away  from 
the  other  ingredients  by  the  rain  falling  on  the  land,  and  thus  separa- 
ting the  same  therefrom.  And  it  is  the  combining  carbonate  of  soda 
or  carbonate  of  potash,  or  both  with  carbonate  of  lime,  and  also  the 
combining  carbonate  of  potash  and  soda  with  phosphate  of  lime,  in 
such  manner  as  to  diminish  the  solubility  of  the  alkaline  salts  to  be 
used  as  ingredients  for  manure  (suitable  for  restoring  to  land  the  min- 
eral matters  taken  away  by  the  crop  which  may  have  been  grown  on 
and  removed  from  the  land  to  be  manured,)  which  constitutes  the 
novelty  of  the  invention. 

I  would  here  state,  that  although  the  manures  made  in  carrying 
out  this  invention,  will  have  various  matters  combined  with  the  alka- 
line carbonates,  no  claim  of  invention  is  made  thereto  separately,  and 
such  materials  will  be  varied  according  to  the  matters  which  the  land 
to  be  manured  requires  to  have  returned  to  it,  in  addition  to  the  min- 
eral substances  above  mentioned.  The  quantity  of  carbonate  or 
phosphate  of  lime,  used  with  carbonate  of  soda  or  potash,  may  he  va- 
ried according  to  the  degree  of  solubility  desired  to  be  obtained,  de- 
pending on  the  locality  where  the  mamu'e  is  to  be  used,  in  order  to 
render  the  preparation  less  soluble,  in  localities  wliere  the  average 
quantity  of  rain  falling  in  the  yearisgreat;  but  as  in  practice,  it  would 
be  ditficult  to  prepare  manures  to  suit  each  particular  locality  with 
exactness,  I  shall  give  sucli  average  preparation  as  will  suit  most  lo- 
calities. And  as  lands  dilfer  very  greatly,  it  would  be  impossible  to 
give  directions  in  this  specitication  lor  making  manure  according  to 
this  invention,  which  would  produce  the  best  results  on  all  soils,  I 
shall  therefore  only  give  such  average  preparations  as  will  suit  most 
soils  as  manure,  and  I  will  afterwards  give  sucli  information  as  will 
enable  parties  desirous  of  applying  the  invention  under  the  most  ad- 
vantageous circumstances  to  have  manure  manufactured  for  their  par- 
ticular cases.  In  making  manure  according  to  the  invention  I  cause 
carbonate  of  soda  or  of  potash,  or  both,  to  be  fused  in  a  reverberatory 
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furnace,  such  as  is  used  in  the  manufacture  of  soda-ash,  with  carbon- 
ate or  phosphate  of  lime,  (and  with  such  fused  compounds  I  mix  other 
ingredients  as  hereafter  mentioned,)  so  as  to  produce  manures ;  and 
such  composition,  when  cold,  being  ground  into  powder  by  edge 
stones  or  other  convenient  machinery,  the  same  is  to  be  applied  to 
land  as  manure.  And  in  order  to  apply  such  manure  with  precision, 
the  analysis  and  weight  of  ihe  previous  crop  ought  to  be  known  with 
exactness,  so  as  to  return  to  the  land  the  mineral  elements  in  the 
weight  and  proportion  in  which  they  have  been  removed  by  the  crop. 

Two  compounds  are  first  prepared,  one  or  other  of  which  is  the 
basis  of  all  manures,  which  I  shall  describe  as  the  first  -and  second 
preparations. 

The  first  preparation  is  formed  by  fusing  together  two,  or  two  and 
a  half,  parts  of  carbonate  of  lime  with  one  part  of  potash  of  commerce, 
(containing  on  an  average  sixty  carbonate  of  potash,  ten  sulphate  of 
potash,  and  ten  chloride  of  potassium  or  common  salt  in  the  hundred 
parts,)  or  with  one  part  of  carbonate  of  soda  and  potash,  mixed  in 
equal  parts. 

The  second  preparation  is  formed  by  fusing  together  one  part  of 
phosphate  of  lime,  one  part  of  potash  of  commerce,  and  one  part  of 
soda-ash. 

Both  preparations  are  ground  to  powder:  other  salts  or  ingredients 
in  the  state  of  powder  are  added  to  these  preparations  and  mixed  to- 
gether, or  those  not  of  a  volatile  consistency  may  be  added  when  the 
preparations  are  in  a  state  of  fusion,  so  that  the  manure  may  represent 
as  nearly  as  possible  the  composition  of  the  ashes  of  the  preceding 
crop.  Tliis  is  assuming  that  the  land  is  in  a  high  state  of  cultivation, 
but  if  it  be  desired  to  grow  a  particular  crop  on  land  not  in  a  high 
state  of  cultivation,  then  the  manure  would  be  applied  in  the  first  in- 
stance suitable  for  the  coming  crop,  and  then  in  subsequent  cases,  the 
manure  prepared  according  to  the  invention  would, as  herein  described, 
be  applied  to  restore  to  the  land  what  has  been  taken  therefrom  by 
llie  preceditig  crop. 

Preparution  of  manure  for  land  tohich  has  had  a  wheat  crop 
grown  on  and  removed  therefrom. — Take  of  the  first  preparation  six 
parts  by  weight,  and  of  the  second  preparation  one  part,  and  mix  with 
them  two  parts  of  gypsum — one  part  of  calcined  bones — silicate  of 
potash,  (containing  six  parts  of  silica) — and  one  part  of  phosphate  of 
magnesia  and  ammonia. 

And  such  manure  is  also  applicable  to  be  used  after  growing  bar- 
ley, oats,  and  plants  of  a  similar  character. 

Preparation  of  manure  for  land  ichic.h  has  had  a  crop  of  beans 
grown  thereon,  and  removed  therefrom. — Take  fourteen  parts  by 
weight  of  the  first  preparation,  two  parts  of  the  second  preparation, 
and  mix  them  with  one  part  of  common  salt,  (chloride  of  sodium) — a 
quantity  of  silicate  of  potash,  (containing  two  parts  of  silica) — two 
parts  of  gypsum,  and  one  part  of  phosphate  of  magnesia  and  ammonia. 

And  sucli  manure  is  also  applicable  for  land  on  which  peas  or  other 
plants  of  a  similar  character  have  been  grown  and  removed. 

Preparation  of  manure  for  land  on  which  turnips  havebeen  grown 
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and  removed  t herefrom. — Take  twelve  parts  by  weiglit  of  the  first 
preparation,  one  part  of  the  second  preparation,  one  part  of  gypsum, 
and  one  part  of  phosphate  of  magnesia  and  ammonia. 

And  such  manure  is  also  applicable  for  land  where  potatoes  or  simi- 
lar plants  have  been  grown  and  removed. 

I  would  remark,  that  I  have  selected  the  above  cases,  because  they 
represent  the  chief  of  the  products  cultivated  in  this  country  ;  and  iu 
doing  so,  I  have  given  such  average  preparations  as  will  be  beneficial 
in  most,  if  not  in  all  cases,  as  manure,  to  be  used  after  the  different 
crops  mentioned,  but  manures  may  be  prepared  according  to  the  in- 
vention for  other  plants  than  those  mentioned  ;  and  if  desired,  manures 
may  be  made  whh  greater  exactness  for  those  plants  which  have  been 
mentioned  for  particular  cases,  if  the  matters  of  which  the  plants  are 
composed  and  the  quantities  are  first  ascertained,  by  burning  the 
plants  and  analyzing  the  ashes,  and  then  combining  the  manure  ac- 
cording to  the  analysis.  The  manure  so  made  is  to  be  applied  to  the 
land  in  quantities,  as  great  or  greater  than  the  quantities  of  the  ele- 
ments which  have  been  removed  by  the  previous  crop.  It  should  be 
stated  that,  where  the  straw  of  wheat  and  other  similar  plants,  which 
require  much  silicate  of  potash,  is  returned  to  the  land  as  manure, 
that  it  is  considered  to  be  the  best  means  of  restoring  the  requisite 
silicate  of  potash  to  the  land  ;  in  which  case,  in  preparing  the  manures 
above  mentioned,  the  silicate  of  potash  would  be  omitted. 

Having  thus  described  the  nature  of  the  invention,  and  the  manner 
of  performing  the  same,  I  would  wish  it  to  be  understood,  that  what 
I  claim,  is  the  preparing  and  applying  in  the  manufacture  of  manure, 
carbonate  of  potash  aud  carbonate  of  soda  with  carbonate  and  phos- 
phate of  lime,  in  such  manner  as  to  render  the  alkaline  salts  in  manu- 
factured manure  less  soluble,  and  therefore  less  liable  to  be  washed 
away  by  rain  before  they  are  assimilated  by  the  growing  plants. — 
Inrolled  October,  1845.  yoxA.. 
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FOR  THE  JOUTlJfAL  OF  THE   FRANKLIX   INSTITUTE. 

Account  of  some  Experiments  with  the  U.  S.  Iron  Steamer  "  Water 

Witch:' 

This  vessel  was  originally  100  ft.  6  in.  long,  21  ft.  4  in.  beam  above 
the  water  line,  and  16  feet  9  inches  below,  (her  form  being  of  that  pe- 
culiar kind  advocated  by  Lieut.  Hunter,)  and  9  feet  91  inches  depth  of 
hold.  She  was  fitted  with  Lieut.  Hunter's  patent  submerged  wheels, 
16  feet  diameter,  and  two  high  pressure  engines,  having  pistons  22 
inches  diameter  and  4  feet  stroke.  When  tried  by  a  committee  of 
Naval  Engineers,  at  Norfolk,  in  May,  1S45,  the  mean  draft  of  water 
was  7  feet  Ih  inches,  and  the  maximum  speed  attained,  ascertained 
by  the  '■^chip  log^^'*  was  6^  knots,  equal  to  7-54  statute  miles  per  hour. 

*  In  steam  vessels,  the  "  chip  lo^"  cannot  be  relied  upon  for  ascertaining  the 
speed,  because  the  stern  current  created  by  the  action  of  the  paddle-wheels,  or 
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"The  pressure  of  steam  in  the  boiler  was  80  lbs.  per  square  inch,  ex- 
cess above  the  atmosphere.  The  throttle  valves  were  wide  open,  and 
the  engines  were  working  'full  stroke,'  that  is,  without  expansion. 
The  number  of  revolutions  per  minute  was  28." 

The  velocity  of  the  extremity  of  the  paddle  was  15-98  miles  per  hour, 
and  the  speed  of  the  boat  was,  even  by  "  chip  log,''  only  7-54  miles  per 
hour,  being  0-47,  or  less  than  one  half  of  the  speed  of  the  wiieels. 

The  "  Water  Witch"  was  afterwards  taken  to  Philadelphia,  cut 
apart  in  the  middle,  lengthened  thirty  feet,  and  increased  about  six 
inches  in  width.  The  propellers  of  Lieut.  Hunter,  and  the  large  en- 
gines by  which  they  were  actuated  were  removed  aud-smaller  engines 
and  Loper's  propellers  substituted.  The  new  engines  have  cylinders 
20  inches  in  diameter,  and  the  stroke  of  the  pistons  is  two  feet. 
They  are  supplied  with  steam  by  one  boiler,  having  about  one- 
half  the  quantity  of  heat  absorbing  surface  that  was  contained  in  the 
two  boilers  attached  to  the  first  engines. 

On  the  ISth  of  October,  1845,  after  the  alterations  had  been  com- 
pleted, a  committee  from  the  Franklin  Institute  made  several  experi- 
mental trips  in  her  for  the  purpose  of  ascertaining  her  speed.  The 
space  run  over  was  from  a  point  in  the  Delaware  ranging  with  the 
southern  side  of  the  large  ship  house  at  the  navy  yard,  to  the  pier  at 
Greenwich  point;  the  distance  between  these  points  being  precisely 
2-19  statute  miles.  The  vessel  was  run  considerably  past  the  marks 
each  way,  so  as  to  be  under  full  head  way  while  passing  them,  and 
the  time  of  passing  was  carefully  noted.  During  the  first  trip,  (down 
and  back)  the  steam  was  maintained  at  a  pressure  of  60  lbs.  per  square 
inch  in  the  boiler;  during  the  second  trip  at  a  pressure  of  46  lbs.  per 
square  inch  ;  and  during  the  third  and  last,  at  32  lbs.  per  square  inch. 
The  following  is  extracted  from  the  minutes  of  the  committee. 

"  Experimental  trips  on  board  the  U.  S.  Steamer  '  Water  Witch,' 
Oct.  ISth,  1815. 

Draft  of  water  at  bow  5  feet  4  inches. 
Do.  do.  stern  6  feet  10  inches. 

"  Left  the  navy  yard  a  few  minutes  before  1 1  o'clock,  A.  j\L,  passed 
up  the  river  and  turned.  Tide  slack,  or  very  slightly  young  flood. 
Passed  the  range  of  the  south  side  of  the  large  ship  house  11  o'clock 
40  seconds,  steam  60  lbs.  in  boiler,  engines  working  expansively,  cut 
off  at  half  stroke." 


No.  of  Trip.  Press,  of  Steam.'' 


No.  1. 
No.  2. 
No.  3. 


60 
46 
32 


Kunning  Time. 
Down.  Up. 


'14m.48sec. 
21       48 
30      25 


13m.  40sec, 

13  15 

14  38 


Av.    number  of] 
revolutions 


61-9 
54-4 
45 '5 


Tide. 


Low  slack  Avater. 
Flood  and  strong 
Strong  flood. 


"Passed  range  of  the  ship  house  at  45  minutes  past  1  o'clock,  rounded 

other  propellers,  causes  it  to  indicate  a  higher  speed  than  that  of  the  vessel,  the 
amount  of  error  varying  with  the  recession  or  slip  of  the  propellers  through  the 
water.  In  the  "  Water  Witch,"  the  slip  of  the  wheels  heing  enormous,  the  error 
in  the  speed  indicated  by  the  chip  log  must  have  been  very  considerable. 

*The  pressures  given  hv  the  committee  are  60  lbs.,  45  lbs.,  and  30  lbs.,  re.spec- 
tively,  but  a  slight  correction  for  the  weight  of  the  lever  and  appendages  of  the 
safety  valve  was  omitted  by  them. 
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to,  and  landed  at  the  navy  yard  a  few  minutes  past  2  o'clock.     Whole 
running  time  occupied  by  the  experiments  2  hours  and  45  minutes." 
From  this  data  it  is  proposed  to  ascertain, 
1st,  The  speed  of  the  vessel  through  still  water;  and 
2ndly,  The  ratio  of  the  resistance  of  the  vessel  at  ditierent  velocities 
or,  in  what  power  of  the  velocity  the  resistance  increases. 
First,  The  speed  of  the  boat: 

If  the  velocity  of  the  tide  were  constant  during  the  time  of  runnino- 
each  (rip,  the  speed  of  the  boat  through  still  water  could  be  easily 
ascertained  by  reducing  the  speed  when  running  with  and  against  the 
tide,  to  the  same  unit  of  time,  and  taking  the  mean.  This  is  the  usual 
Avay  of  estimating  the  speed  of  a  boat  running  in  a  current,  but  it  is 
evident  that  it  can  be  correct  only  when  the  flow  of  the  current  is  con- 
stant. Now,  from  the  minutes  of  the  committee,  we  see  that  the  ex- 
periments commenced  at  "slack  water"  and  ended  with  "strong  fiood." 
Consequently,  in  order  to  ascertain  the  true  speed  of  the  boat  throuo-h 
the  water,  we  should  know  the  velocity  of  the  tide  at  all  theditferent 
stages  from  "slack  water"  to  "strong  flood."  In  the  absence  of  any 
information  on  this  point,  derived  from  direct  observation,  I  have  en- 
deavored to  form  an  approximation  from  the  experiments  themselves. 
It  occurred  to  me  that  the  increase  and  diminution  of  the  velocity  of 
the  tide  might  be  represented  by  a  curve,  by  means  of  which  the'  ne- 
cessary correction  for  its  varying  influence  might  be  made.  I  sup- 
posed that  the  form  of  the  curve  would  be  similar  to  the  outline  of 
ilie.^section  of  a  wave,  such  as  is  shown,  in  full  line,  in  fig.  1.  The  in> 
tervals  of  time  being  represented  on  the  base  line  A,  B,  and  the  dif- 
ferent corresponding  speeds  being  measured  oft' at  right  an^-les  to  the 
line,  would  be  the  ordinates  of  the  curve.* 

r  Fig.  I. 


It  being  low  tide  and  slack  water  at  A,  I  supposed  that  the  velocity 
of  the  current  would  increase  gradually  and  attain  a  maximum  as 
shown  by  the  figure  at  C,  then  diminish  and  come  to  rest  again  at  B, 
or  slack  water  at  high  tide.  The  height  of  the  curve,  or  the  line  C,c', 
corresponding  to  the  maximum  velocity  of  tide,  should  represent  2-33 
miles;  and  the  line  A,  B,  should  represent  5  hours,  that  being  the 
mean  time  from  low  to  high  water  in  the  Delaware,  at  the  navy 
yard.t     The  experiments  of  the  committee  enable  us  to  approximate 

*  The  curve  is  drawn  as  described  by  Mr.  J.  Scott  Russel. 

fFrom  observaiions  made  for  the  coast  survey. 
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to  the  position  of  three  points  and  developing  a  curve  through  them, 
the  figure  shown  by  dotted  hues  in  fig.  1  is  produced,  differing  very 
widely  from  the  form  which  was  expected.  From  this,  it  appears  that 
the  velocity  of  the  tide  increases  very  rapidly,  quickly  attains  nearly 
the  maximum  velocity,  which  it  maintains  nearly  constant  for  some 
time.  In  fig.  2,  the  portion  of  the  curve  embraced  by  the  experiments, 
is  represented  having  the  intervals  of  time  occupied  by  the  boat  in 
making  the  different  passages  up  and  down,  shown  upon  it  by  the 
shaded  portions;  thus  giving  a  graphic  representation  of  the  influence 
of  the  tide. 

Fig.  2. 


A— First  trip  down,   — against  tide. 
A' —      do.       up,       — with  tide. 
B— Second  trip,  down, — against  tide. 
B' —         do.        up,     — with  tide. 
C — Third  trip,  down,  —against  tide. 
C —       do.        up,       —with  tide. 

By  the  aid  of  this  curve,  the  speed  of  the  boat  has  been  ascertained 
to  be  as  follows: 
First  trip  Down — Against  tide,  time  14-S  min.,  and  speed  by 

the  land 


14-8 


Add  tide  as  determined  by  the  curve. 
Speed  of  the  boat  through  still  water. 


First  trip  Up — With  tide,  time  13-66  min.,  speed 
Less  tide  ascertained  by  the  curve. 


60x2-19 
13-66 


8-878 
0-100 

8-978 

9-541 
-550 

8-991 


Mean,  up  and  down,  8-985  miles  per  hour. 

Second  trip  Down — Against  tide,  time  21-8  minutes, 

,60x2-19 

speed = 

^  21-8 

Add  tide,  (by  curve,) 


6-030 
1-900 


Speed  of  boat,    . 


7-930 
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Second  trip  Up — With  tide,  time  13-25  minutes, 
J   60x2-19 

Less  tide,  (by  curve,) 

Speed  of  boat, 

Mean,  up  and  down,  7-923  miles  per  hour. 

Third  trip  Down — Against  tide,  time  30-42  minutes, 
,  60x2-19 
'P""^'-3^42-   =        • 
Add  tide,  (by  curve,) 

Speed  of  boat, 

Third  trip  Up — With  tide,  time  14-633  minutes, 
,    60x2-19 

Less  tide,  (by  curve,) 
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9-917 
2-000 

7-917 


4-320 
2-250 

6-570 


8-980 
2-340 

6-640 


Speed  of  boat,      .... 
Mean  speed,  up  and  down,  6-605  miles  per  hour. 

The  speed  of  a  vessel,  within  moderate  limits,  will  vary  very  nearly 
as  the  number  of  revolutions  of  the  propeller.  This  furnishes  ap- 
proximate means  of  testing  the  correctness  of  the  speeds  we  have  just 
determined,  by  comparing  them  with  the  revolutions.  This  compari- 
son, taking  the  speed  in  trip  No.  1  as  a  startmg  point,  is  given  in  the  5t.h 
column  of  the  following  summary.  The  speed  computed  in  the  usual 
way,  by  taking  the  mean  with  and  against  the  tide,  is  also  given  in 
the  6th  column. 


Summary. 

Trip. 

Press 

of 
Steam. 

Mean  num- 
ber of  Revo- 
lutions. 

rrueSpe.d 
Curve. 

.-  peed 

by 

Revolutions. 

Speed 

by 
Mean. 

1st. 

2nd. 

3rd. 

60  lbs. 

46    " 
32    " 

61  9 
54-4 
45-5 

8-985 
7-923 
6-600 

8-985 
7-888 
6-597 

9-209 
7-973 
6-650 

From  this  table  it  appears  that  the  speed,  estimated  in  the  usual 
manner,  exceeds  the  true  speed  in  all  the  trips. 

Secondly,  Comparison  of  the  resistance  with  the  velocity. 

As  the  machinery  was  precisely  the  same  in  all  the  trips,  the  tractive 
force  exerted  by  the  engine  may  be  represented  by  the  effective  pres- 
sure on  the  piston.  The  pressure  in  the  boiler  has  been  already  given. 
Ascertaining  the  mean  pressure,  and  deducting  friction,  &c.,  (according 
to  Pambour's  formula,)  the  mean  eiffective  pressures  for  each  trip  is 
found  to  as  be  follows.     With  ibs.per 

Sq. in. 

60  lbs.  press,  above  atmos.  =  747  lbs.  total  press.,  the  mean  effective  press,  is  38-21 
46  do.  =60-7  do.  do,  29-08 

32  do.  ==;467  do.  do.  19-84 
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Comparing,  now,  tlje  effective  pressure  on  the  piston,  (whicii,  as  we 
have  said,  represents  the  force  exerted  by  the  engine  in  the  direction 
of  the  motion  of  the  vessel,  or  what  may  be  called  the  traction  of  the 
engine,)  with  the  velocities,  we  may  ascertain  in  what  ratio  of  the  ve- 
locity the  resistance  increases.  This  may  be  conveniently  done  in 
tabular  form,  thus: 


Trip. 

Total 

pressure 

in 

boiler. 

Effective 
pressure 

on 
piston. 

Speed  of  the 

boat  through 

still  water.— 

In  miles. 

Ratio  of  ef- 
fective press 
19S4  beiiig 
un:ly. 

tiesist'ce 
of  vessel 
in  powers 
ofv'iocity 

1st. 

2nd. 

3rd. 

74-7 
60-7 
46-7 

38-21 
29-08 
19-84 

8-985 
7-923 
6-600 

1-92 
1-46 
1-00 

2-11 

2-08 

Making  some  allowance  for  error,  both  in  the  observations  of  the 
committee  and  in  the  estimate  of  the  effective  pressure  on  the  piston, 
(which  has  been  used,  as  the  measure  of  the  resistance  of  the  vessel,) 
I  think  we  are  justified  in  coming  to  the  conclusion  that  the  resistance 
of  this  vessel  at  least,  varies  as  the  square  of  the  velocity.  Some  cal- 
culations made  from  a  former  series  of  experiments  with  the  same 
vessel  but  under  different  circumstances  of  immersion  and  tide,  showed 
that  the  resistance  increased  almost  exactly  as  the  square  of  the  ve- 
locity. A  record  of  the  experiments  was  not  made  by  the  committee, 
and  the  calculations  were  not  preserved. 

The  method  of  ascertaining  the  resistance  of  a  vessel  here  made  use 
of  is  not  quite  satisfactory,  because  it  is  not  exact.  Nevertheless, 
it  appears  to  be  sufficient  to  show  that  the  generally  received  law  is 
true,  viz:  "that  the  resistance  to  a  body  moving  in  a  fluid  varies  as 
the  square  of  the  velocity,  and  the  power  required  during  a  i^iven 
lime  to  overcome  that  resistance,  varies  as  the  cube  of  the  velocity.*' 

The  correctness  of  this  law  has  recently  been  denied,  and  the  cal- 
culations in  this  paper  were  made  originally  for  the  piu'pose  of  satis- 
fying a  friend  skeptical  upon  tiiis  point.  I  send  them  for  publication, 
believing  that  the  facts  given  by  the  committee  are  valuable,  and 
hoping  that  the  remarks  they  have  suggested  may  not  be  altogether 
uninteresting  or  useless.  J.  H.  T. 


%/l  Report  on  the  Composition  of  the  Fire-Dainp  of  the  Newcastle 
Coal  Mines,  and  the  means  of  preventing  accidents  from  its  Ex- 
plosion.    By  Professor  Graham. 

The  author  had  some  years  ago  examined  the  gas  of  these  mines, 
with  the  same  result  as  Davy,  namely,  that  it  contains  no  other  com- 
bustible ingredient  than  light  carburetted  hydrogen.  But  the  analysis 
of  the  gas  of  the  coal  mines  in  Germany,  subsequeiUly  published, 
showing  the  presence  of  other  gases,  particularly  of  olefiant  gas,  ren- 
dered a  new  examination  of  the  gas  of  the  English  mines  desirable. 
The  gases  were,  (1)  from  a  seam  named  the  Five-Quarter  seam,  in 
the  Gatesliead  Colliery,  where  the  gas  is  collected  as  it  issues,  aud 
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used  for  lighting  the  mine ;  (2)  the  gas  of  Hepburn  Colliery,  which 
issues  tram  a  bore  let  down  into  the  Bensharn  seam — a  seam  of  coal 
which  is  highly  charged  with  gas,  and  has  been  the  cause  of  many 
accidents  ;  and  (3)  gas  from  Kilhngworth  Colliery,  in  the  neighborhood 
of  Jarrow,  where  the  last  great  explosion  occurred.  This  last  gas  is- 
sues from  a  fissure  in  a  stratum  of  sandstone,  and  has  been  kept  un- 
interruptedly burning,  as  the  means  of  lighting  the  horse-road  in  the 
mine,  for  upwards  often  years,  without  any  sensible  diminution  in  its 
quantity.  The  gases  were  collected  personally  by  Mr.  J.  Hutchinson, 
with  every  requisite  precaution  to  insure  their  purity,  and  prevent 
admixture  of  atmospheric  air.  The  usual  eudiometrical  process  of 
firing  the  gases  with  oxygen  was  sufficient  to  prove  that  they  all  con- 
sisted of  light  carburetted  hydrogen,  with  the  exception  of  a  '[c\^  per 
cent.  It  was  observed  that  phosphorus  remains  strongly  luminous  in 
these  gases,  mixed  with  a  little  air,  while  the  addition  of  one  four- 
hundredth  part  of  olefiant  gas,  or  even  a  smaller  proportion  of  the 
volatile  hydro-carbon  vapors,  destroyed  this  property.  Olefiant  gas 
itself,  and  all  the  allied  hydro-carbons,  were  thus  excluded.  Another 
property  of  pure  light  carburetted  hydrogen,  observed  by  Mr.  Gra- 
ham, enabled  him  to  exclude  other  combustible  gases,  namely,  that 
the  Ibrmer  gas  is  capable  of  entirely  resisting  the  oxidating  action  of 
platinum  black,  and  yet  permits  other  gases  to  be  oxidated  which  are 
mixed  with  it  even  in  the  smallest  proportion,  such  as  carbonic  oxide 
and  hydrogen,  the  first  slowly  and  the  last  rapidly  ;  air,  or  oxygen  gas, 
being,  of  course,  also  present  in  the  mixture.  Now  platinum  black 
had  not  the  smallest  action  on  a  mixture  of  the  gas  from  the  mines 
with  air.  The  gas  was  also  inodorous,  and  clearly  contained  no  ap- 
preciable quantity  of  any  other  combuslible  gas  than  lisht  carburetted 
liydrogen.  The  only  additional  matters  present  were  nitrogen  and 
oxygen,  or  air;  the  specimen  collected  in  the  most  favorable  circum- 
stances for  the  exclusion  of  atmospheric  air,  namely,  that  from  the 
Bensharn  seam,  still  containing  0-6  per  cent,  of  oxygen.  The  gases 
also  contained  no  carbonic  acid.  Attention  was  directed  to  the  result 
that  nothing  oxidable  at  the  temperature  of  the  air  was  ibuiid  in  a 
volatile  state  associated  with  the  perfect  coal  of  the  Newcastle  beds. 
The  remarkable  absence  of  oxidability  in  light  carburetted  liydrogen 
appears  to  have  preserved  that  alone  of  all  the  combustible  gases  ori- 
ginally evolved  in  the  formation  of  coal,  and  wliich  are  still  found  ac- 
companying the  imperfect  lignite  coal  of  Germany.,  of  whicli  the  gas 
has  been  examined.  This  fact  is  of  geological  interest,  as  it  proves 
that  almost  indefinitely  protracted  oxidating  action  of  the  air  must  be 
taken  into  account  in  the  formation  of  coal;  air  finding  a  gradual  ac- 
cess through  the  thickest  beds  of  super-imposed  strata,  whether  these 
strata  be  in  a  dry  state  or  humid.  In  regard  to  measures  for  prevent- 
ing the  explosion  of  the  gas  in  coal  mines,  and  of  mitigating  tlie  effects 
of  such  accidents,  Mr.  Graham  confined  himself  to  two  suggestions. 
The  first  has  reference  to  the  length  of  time  wtiieh  the  fire-damp,  from 
lis  lightness,  continues  near  the  roof,  without  mixing  uniformly  with 
the  air  circulating  through  the  workings.  He  found  that  a  glass  jar, 
of  six  inches  in  length  and  one  inch  in  diameter,  filled  with  fire-damp, 
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and  left  open  with  its  mouth  downwards,  continued  to  retahi  an  ex- 
plosive mixture  for  twenty  minutes.  Now  it  is  very  desirable  that 
the  fire-damp  should  be  mixed  as  soon  as  possible  with  the  whole  cir- 
culating stream  of  air,  as  beyond  a  certain  degree  of  dilution,  it  ceases 
to  be  explosive.  Mr.  Buddie  has  stated  "that  immediately  to  the 
leeward  of  a  blower,  though  for  a  considerable  way  the  current  may 
be  highly  explosive,  it  often  happens  that  after  it  has  traveled  a  greater 
distance  in  the  air-course,  it  becomes  perfectly  blended  and  mixed 
with  air,  so  that  we  can  go  into  it  with  candles  ;  hence,  before  we  had 
the  use  of  the  Davy  lamp,  we  intentionally  made  'long  runs,'  for  the 
purpose  of  mixing  the  air."  It  was  recommended  ~ that  means  be 
taken  to  promote  an  early  intermixture  of  the  fire-damp  and  air;  the 
smallest  force  is  sufficient  for  this  purpose  :  as  a  downward  velocity 
of  a  few  inches  in  the  second  will  bring  the  light  gas  from  the  roof  to 
the  floor.  The  circulating  stream  might  be  agitated  most  easily  by  a 
liglit  portable  wheel  with  vanes,  turned  by  a  boy,  and  so  placed  as  to 
impel  the  air  in  the  direction  of  the  ventilation,  and  not  to  impede  the 
draft.  The  gas  at  the  roof  undoubtedly  often  acts  as  an  explosive 
train,  conveying  the  combustion  to  a  great  distance  through  the  mine, 
while  its  continuity  would  be  broken  by  such  mixing,  and  an  explo- 
sion, when  it  occurred,  be  confined  within  narrower  limits.  Secondly, 
no  efiective  means  exist  for  succoring  the  miners  after  the  occurrence 
of  an  explosion,  although  a  large  proportion  of  the  deatlis  is  not  oc- 
casioned by  fire,  or  injuries  from  the  force  of  the  explosion,  but  from 
suffocation  by  the  after-damp,  or  carbonic  acid  gas,  which  afterwards 
diffuses  itself  through  all  parts  of  the  mine.  It  was  suggested  that  a 
cast-iron  pipe,  from  eight  to  twelve  inches  in  diameter,  be  permanently 
fixed  in  every  shaft,  with  blowing  apparatus  above,  by  wliich  air 
could  be  thrown  down,  and  the  shaft  itself  immediately  ventilated 
after  the  occurrence  of  an  explosion.  It  is  also  desirable  that,  by 
means  of  fixed  or  flexible  tubes,  this  auxiliary  circulation  should  be 
further  extended,  and  carried  as  far  as  practicable  into  the  workings. 

London  Athenseum. 


New  Stereotyping  Process. 

A  new  and  very  useful  stereotyping  process  has  lately  been 
introduced  by  Mr.  Hugh  Wilson,  lithographer  and  engraver,  Glas- 
gow, which  promises  to  supersede  entirely  the  old  established  pro- 
cess by  taking  casts  of  the  types  in  Paris  plaster.  In  taking  the 
impression,  a  piece  of  damped  prepared  card-board  is  placed  over  the 
surface  of  the  page  of  movable  type,  and  an  impression  beat  out  of 
the  type  into  the  card  by  repeated  strokes  of  a  hard  brush — a  part  of 
the  operation  which,  according  to  the  size  of  the  page,  occupies  from 
a  minute  to  a  minute  and-a-half.  This  card,  which  now  answers  the 
purpose  of  a  matrix,  is  dried  and  inserted  in  an  iron  frame,  with  a 
movable  top  or  surface,  constituting  a  mould,  which  has  been  previ- 
ously heated  to  an  equable  temperature.  The  lid  is  then  brought 
down,  the  mould  shifted  by  a  hinge  from  the  horizontal  to  the  per- 
pendicular; and  the  liquid  metal  poured  into  the  matrix  by  a  small 
orifice  which  has  been  left,  and  in  a  minute  the  stereotype  page  is 
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produced  complete  ;  at  least,  the  only  preparation  for  the  press  which 
it  requires  is  the  trimming  of  the  superfluous  edges,  which  is  done  by 
a  circular  saw  with  great  celerity.  The  back  of  the  plate  is  as  smooth 
as  the  slab  of  metal  from  which  it  received  its  impression,  and  thus 
the  planing  process  in  stereotyping  is  now  done  away.  The  whole 
operation  is  perfectly  clean,  and  may  be  conducted  and  completed  in 
less  than  an  hour,  while  by  the  orditiary  process  the  period  varies 
from  ten  to  twelve  hours,  liable  to  the  breaking, splitting,  or  warping 
of  the  stucco  matrices,  risks  which  are  unknown  in  the  new  card-pro- 
cess. Plates  may  be  produced  by  this  process  as  distinct  and  clear  as 
any  that  have  been  cast  from  stucco.  As  mai^y  as  a  dozen  casts  may 
be  taken  from  the  same  card.  Glasgow  Prac.  Mec.  &  En?, Mao-. 


Lithographic  Printing  Press. 

All  attempts  which  have  heretofore  been  made  to  apply  to  li- 
thography the  principle  of  machinery,  introduced  in  typographic 
printing  about  twenty  years  ago,  have  been  unsuccessful,  as  it  was 
found  impossible  to  obtain  by  a  machine-press  the  same  precision  and 
regularity  of  pressure  as  by  the  common  hand-press.  M.  Nicolle  has 
not  only  made  a  machine  so  perfect  as  to  give  impressions  as  good 
as  those  obtained  by  hand; — he  has  gone  further,  for  the  impressions 
thrown  off  by  his  machine  are  superior  to  those  obtained  by  the  ordi- 
nary process  now  in  use,  whilst  in  point  of  rapidity  the  improvement 
is^so  great  as  to  be  almost  incredible.  By  the  common  lithographic 
process,  not  more  than  from  200  to  250  good  impressions  of  designs, 
or  about  1000  copies  of  lithographic  writing  can  be  obtained  in  twelve 
hours;  by  this  new  machine,  which  is  also  w^orked  by  hand,  as  many 
as  2,000  of  the  former  and  20,000  of  tiie  latter  can  be  obtained  within 
the  same  period  of  time, The  machine  occupies  but  a  small  space;  the 
ink-rollers  are  so  arranged  that  the  supply  as  they  pass  over  the  stone 
is  regularly  distributed,  the  paper  is  laid  upon  the  stone  by  machinery, 
and,  when  printed,  tlirown  olT  without  having  any  person  to  lay  on 
and  take  ott,  and  thus  the  expense  of  working  is  reduced  at  the  same 
time  that  the  products  are  so  greatly  multiplied.  The  most  extraor- 
-dinary  part  of  tlie  machine,  how^evcr,  is  that  which  provides  for  the 
wetting  of  the  stone  for  each  impression.  By  the  ordinary  system, 
the  printer  is  compelled  after  every  impression  to  moisten  the  stone 
with  a  wet  sponge.  This  is  an  operation  that  requires  great  care,  but 
which,  notwithstanding,  gradually  affects  the  drawing,  and  before  a 
thousand  copies  are  taken  oil  the  delicacy  of  the  outlines  is  almost 
destroyed,  M.  Nicolle  has  imagined  a  means  of  wetting  the  stone, 
which,  to  use  a  French  expression,  'Mient  an  merveilleux."  With  a 
force-pump  of  his  own  invention,  and  by  three  or  four  strokes  of  the 
piston,  he  extracts  the  moisture  from  the  atmosphere,  and  throws  it 
upon  the  stone  in  the  form  of  a  fine  dew,  so  that  the  application  of 
the  hand  is  avoided,  and  there  is  great  economy  of  time.  This  pump 
is  fixed  over  the  stone,  and  the  piston  is  rapidly  worked  by  the  ma- 
chine.    When  we  were  present,  this  apparatu,s  was  not  quite  cam- 
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pletecl,  and  was  not,  therefore,  attached  to  the  machine;  but  we  saw 
the  pump  at  work  by  the  hand,  and  could  have  no  reasonable  doubt 
of  its  perfect  success  when  affixed  to  the  macliinery.  The  air  of  the 
printing-room  would  necessarily  soon  lose  its  moisture  by  the  repeated 
application  of  the  exhausting  process;  but  the  moisture  may  easily  be 
kept  np  by  the  simple  use  of  a  small  charcoal  stove  and  an  evapora- 
ting dish  filled  with  water.  M.  NicoUe  has  patents  in  France  and  in 
England  for  his  invention.  London  AthenEeum. 
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Electrotype  Engravings. — M.  Philippe,  of  Rouen,  exhibited  an 
electrotype  copy  of  an  old  and  much  esteemed  engraving  by  VVille, 
representing  the  wandering  minstrels,  bearing  the  date  of  1764.  It 
was  accompanied  by  two  proofs,  one  from  the  original  plate  and  the 
other  from  the  copy. 

He  also  deposited  a  sealed  description  of  the  methods  he  had  found 
to  be  most  advantageous  for  the  re-production  by  electricity  of  copper- 
plate engravings  of  every  size,  and  also  of  the  means  he  had  employed 
10  prolong,  for  an  indefinite  period,  the  efficiency  of  the  rollers  used 
in  printing  calicoes,  &c.  by  a  re-deposite  of  metal  upon  their  surfaces. 

It  appears  from  the  information  furnished  by  M.  Philippe,  that  his 
plates  are  composed  of  three  different  qualities  of  copper;  the  engraved 
side  is  composed  of  a  thick  layer  of  copper,  as  hard  as  steel;  it  can, 
therefore,  iurnish  a  large  number  of  impressions  without  injury.  Then 
a  layer  of  medium  hardness,  and  last  a  layer  of  perfectly  malleable 
copper.  The  superposition  of  these  layers  allows  the  plate  to  sustain 
without  injury  the  action  of  the  press.  If  it  becomes  curved  by  the 
intensisty  of  the  pressure,  it  is  easily  straightened  by  passing  through 
the  press  in  an  inverted  position  ;  this  can  be  done  as  often  as  required 
without  the  plate  undergoing  the  least  alteration. 

M.  Philippe  remarked,  that  the  re-produced  engraving  had  been 
obtained  in  fourteen  days  by  the  action  of  four  pair  of  the  carbon  bat- 
tery of  Bunsen.  After  two  years' experiments  and  practice,  he  as- 
serts that  he  is  able  to  re-produce  geographical  charts  engraved  on 
copper  from  the  original  plates,  without  the  latter  undergoing  the 
slightest  injury. 

Manufacture  of  Sugar  from  Beets. — M.  Payen  remarked  that 
fears  had  been  entertained  by  many,  as  to  the  prosperity  of  the  man- 
ufacture of  the  beet  root  sugar,  since  the  establishment  of  a  progres- 
sive impost  on  domestic  sugars;  but  on  account  of  the  improvements 
recently  introduced  into  the  manufacture,  all  such  fears  have  been 
dissipated,  and  there  is  now  no  doubt  that  under  equal  imposts,  beet 
sugar  can  sustain,  in  om*  own  market,  the  competition  of  that  from 
the  colonies. 

Tlie  establishment  of  the  impost  had,  it  is  true,  occasioned  the  stop- 
page of  many  establishments  ;  but  these  either  had  not  been  conducted 


Paris  Society  of  National  Industry.  69 

upon  proper  principles,  or  were  very  defective  in  tlieir  arrangements. 
Of  three  hundred  and  forty  factories  in  operation  three  years  since, 
two  hnndred  and  ninety-two  are  alone  continued;  but  these  produce 
both  a  greater  quantity  and  a  better  quality  of  sugar  than  before.  The 
present  production  amounts  to  thirty-four  millions  of  kilogrammes; 
the  former  yield  of  all  the  factories  was  only  27  millions.  Far  from 
decreasing,  the  manufacture  has  greatly  advanced. 

On  account  of  the  duty,  it  has  been  found  necessary  to  reduce  the 
general  expenses;  but  instead  of  attempting  to  economize  in  fuel,  ma- 
nipulation and  apparatus,  it  has  been  found  advantageous  to  increase 
them,  and  thus  obtain  larger  yields,  better  quality  and  a  more  rapid 
process.     The  principal  improvements  referred  to  by  ]M.  Payen  were, 

1st.  The  reduction  of  the  root  to  a  finer  pulp,  so  as  to  extract  the 
juice  more  perfectly. 

2nd.  The  omission  of  tiie  old  process  of  washing  with  much  water. 

3d.  A  more  rapid  and  more  powerful  mode  of  pressing. 

4th.  A  better  plan  of  concentrating  the  juice. 

5th.  The  use  of  very  large  crystallizers,  which  allows  the  attain- 
ment of  crystals  of  greater  cohesion,  dissolving  with  ditticulty  and 
giving  little  molasses,  and  thus  producing  refined  sugar  altogether. 

M.  Dumas  mentioned  that  there  existed  in  the  department  of  Nor d, 
an  establishment  on  a  scale  so  vast  as  to  be  able  to  work  off  100,000 
kilogrammes  of  juice  per  day,  with  all  the  improvements  which  the 
art  has  yet  received  ;  that  these  would  also  have  to  be  adopted  by  the 
colonies  themselves,  if  they  wished  to  sustain  the  competition. 

Extracting  Copper  from  its  Ores  by  Eleciricity. — M.  Dumas 
called  attention  to  the  importance  of  establishing  a  prize  for  the  ap- 
plication of  electricity  to  metallurgy,  and  particularly  to  the  extraction 
of  copper  from  its  ores  ;  he  thought  that  the  Society,  to  which  the  arts 
owed  so  many  useful  improvements,  ought  not  to  remain  inactive 
with  regard  to  the  start  which  recent  researches  had  given  to  this 
branch  of  the  sciences. 

M.  Dumas  referred  to  the  results  obtained  by  MM.  Dechaud  & 
Gualtier  de  Claubry,  who  had  efiected  a  regular  and  continuous  re- 
duction of  copper,  by  means  of  a  dense  solution  of  sulphate  of  copper 
and  a  weaker  one  of  sulphate  of  iron.  In  the  first  is  placed  a  sheet 
of  metal  destined  to  receive  the  copper;  in  the  second  are  suspended 
fragments  of  cast-iron,  which  are  connected  with  the  negative  plate 
by  a  conductor ;  the  iron  is  dissolved,  and  effects  the  decomposition  of 
the  copper  salt. 

The  metals  appear  to  be  precipitated  under  the  influence  of  electri- 
city in  their  equivalent  proportions;  thus  33  parts  of  zinc  or  2S  of 
iron  precipitate  30  parts  of  copper. 

In  the  present  process,  analogous  results  are  obtained,  for  30  parts 
of  cast-iron,  containing  5  or  6  per  cent,  foreign  matter,  precipitate 
30  parts  of  copper. 

Thus,  with  the  cheapest  of  all  metals  and  without  the  use  of  sepa- 
rate electrical  apparatus,  the  copper  is  precipitated  with  the  greatest 
facility. 
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M.  Dumas  considered  the  question  entirely  settled  with  regard  to 
copper.  Fie  thought  that  the  Committee  on  Chemical  Arts  should 
take  into  consideration  the  plan  of  the  practical  application  of  the  pile 
to  chemical  decompositions  by  the  dry  way.  He  then  communicated 
some  intelhgence  he  had  received  from  England  upon  this  subject, 
where  M.  Napier  had  obtained  the  following  results: 

If  into  melted  sulphuret  of  copper  we  plunge  the  poles  of  a  battery, 
the  sulphur  is  separated  from  the  metal,  which  is  thus  reduced  without 
any  other  employment  of  fuel  than  is  requisite  to  melt  the  sulphuret. 

Another  assertion  more  probable  than  the  last — 

Into  melted  cast-iron  upon  a  surtace  of  graphite,  the  positive  pole  of 
a  battery  is  introduced  ;  we  obtain  pure  iron,  whilst  the  foreign  ingre- 
dients are  collected  at  the  negative  pole,  (the  graphite.)  In  tiie  first 
experiments,  one  equivalent  of  zinc  consumed  in  the  battery  precipi- 
tated as  much  as  eight  equivalents  of  iron. 

M.  Gualtier  de  Claubry  announced  that  at  the  next  meeting  he 
would  communicate  the  details  of  the  process  spoken  of  by  iM.  Dumas, 
and  perform  some  experiments  to  demonstrate  its  advantages. 


Exlracts  from  the  Proceedings  of  the  Paris  Academy  of  Sciences. 
[From  the  London  Alhenseum.] 
Artificial  Quartz. — A  communication  was  received  from  M. 
Tibelmen,  mining  engineer,  and  joint  director  of  the  royal  manufac- 
tory of  Sevres,  announcing  that  he  has  succeeded  in  making  an  arti- 
ficial quartz,  equal  in  every  respect  to  the  natural  crystal.  This  pro- 
cess is  of  great  simplicity.  It  consists  in  the  evaporation  in  damp  air 
of  silicic  ether.  The  crystal  thus  obtained  is  very  hard  and  transpa- 
rent, and  scratches  glass.  This  discovery  will  give  courage  to  those 
chemists  who  are  of  opinion  that  even  the  diamond  may  be  artificially 
obtained. 

Disease  of  the  Potato. — A  number  of  communications  on  the  dis- 
ease of  the  potato  were  announced.  Amongst  ihem  was  one  in 
which  the  name  of  M.  Clerget,  the  inventor  of  a  new  process  for  mak- 
ing potato  flour,  was  particularly  mentioned.  Nearly  all  tiie  papers 
concur  in  declaring  tliat  the  disease  with  which  the  potato  is  aifected 
is  not  poisonous.  The  flour  made  by  M.  Clerget  contains  not  merely 
the  starch  but  also  the  fibre  of  the  potato,  with  its  bran  ;  it  is  free  from 
unpleasant  taste;  it  will  keep  for  several  years  where  the  best  wheaten 
flour  would  decay  or  deteriorate,  and  made  into  bread  or  biscuit  it 
is  light  of  digestion  and  nutritious;  mixed  in  the  proportion  of  one 
part  of  potato  flour  to  one  part  of  wheaten  flour,  the  bread  is  better 
than  if  made  from  the  flour  of  wheat  exclusively,  and  is  about  30  per 
cent,  cheaper.  The  flour  obtained  by  M.  Clerget  from  the  potato  is 
equal  to  nearly  one-third  of  the  entire  mass,  namely,  20  per  cent,  of 
the  starch  principle,  and  10  per  cent,  of  the  bran  and  fibre.  His  pro- 
cess is  a  scientific  application  of  the  process  of  mixing  potatoes  in  the 
making  of  bread.  The  potatoes  are  first  boiled,  then  dried  before  a 
fire,  and  rubbed  up  with  the  wheaten  flour.     M.  Clerget  produces  the 
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same  result  in  the  form  of  flour,  omitting  all  the  extraneous  and  use- 
less portions. 

Nature  of  the  Milk  of  different  Animals. — M.  Dumas  read 
the  first  part  of  a  paper  on  the  nature  of  the  milkof  dilTerent  animals. 
He  observes  that  the  milk  of  herbivorous  animals  always  contains 
four  orders  of  substances  which  form  part  of  their  food,  viz:  the  albu- 
minous represented  by  the  caseum,  the  fatter  substances  represented 
by  butter,  the  saccharine  portion  of  their  food  represented  by  the  su- 
gar of  milk,  and,  finally,  the  salts  of  different  kinds  which  exist  in  all 
the  tissues  of  these  animals.  In  the  milk  of  carnivorous  animals, 
there  is  no  sugar,  and  there  are  only  the  albuminous,  fatty  and  saline 
substances,  which  form  the  general  constituents  of  meat.  If,  how- 
ever, bread  be  added  to  the  food  of  these  animals,  the  sugar  of  milk 
will  be  found,  although  not  in  large  quantities.  M.  Dumas  concluded 
by  stating  that  his  investigations  have  enabled  him  to  arrive  at  a  per- 
fect analysis  of  milk. 

A  New  Ammoniacal  Manure. — M.  Boussingault  made  a  com- 
munication relative  to  a  new  ammoniacal  manure.  Having  remarked 
that  magnesia,  the  basis  whicli  has  always  been  regarded  as  injurious 
to  vegetation,  was  found  in  the  ashes  of  all  vegetables,  and  in  a  pro- 
portion in  accord  with  the  quantity  of  phosphorus  also  found  in  the 
ashes,  and  of  that  of  the  azote  which  enters  into  the  composition  of 
plants,  he  was  led  to  infer  that  vegetables  must  assimilate  with  ease 
and  advantage  the  ammoniated-raagnesian  phosphate.  Being  desi- 
rous of  verifying  this,  he  planted  on  the  first  of  May  some  grains  of 
early  maize,  which  had  already  germinated,  in  two  series  of  pots; 
into  the  half  of  which  he  had  poured  15  grammes  (about  half  an 
ounce)  of  double  phosphated  salt  for  each  pot.  The  two  series  of  pots 
were  then  placed  in  the  open  ground.  During  the  first  twenty-five 
days,  the  vegetation  was  the  same  with  both  series;  after  that  there 
was  a  difference  in  favor  of  the  pots  which  had  been  watered  with 
the  phosphate.  On  the  25th  of  July,  the  plants  in  them  were  double 
in  height  those  of  the  other  series,  and  the  diameter  of  the  stems  was 
two-thirds  thicker.  By  the  25th  of  August,  the  proportion  had  dimin- 
ished ;  the  height  of  the  plants  watered  by  the  phosphate  was  then 
only  one-third  greater,  and  the  size  of  the  stems  double.  At  the  mo- 
ment of  their  coming  to  maturity,  the  phosphated  plants  bore  two 
sound  ears,  and  one  that  had  failed  to  come  to  maturity;  the  other 
plants  had  only  two  ears  each — viz.,  one  complete  and  one  that  had 
failed.  This  was  not  all;  each  grain  of  the  ears  of  the  phosphated 
plants  was  double  in  weight  to  that  of  the  non-phosphated  plants.  M. 
JBoussingault  concludes  therefore  that  the  salt  in  question  may  be  used 
with  advantage  as  an  artificial  manure. 

Log  for  Registering  the  Speed  of  Vessels  at  Sea. — M.  Arago 
brought  forward  a  log  for  registering  the  speed  of  vessels  at  sea,  with, 
or  without,  an  electrical  apparatus  connected  with  the  ship's  compass. 
Mr.  Bain's  log  is  a  modification  of  Massey's  log,  which  is  of  great 
bulk,  and  liable  to  injury  from  the  action  of  the  sea.  Mr.  Bain's  log 
is  a  simple  rotator  with  an  internal  mechanism,  which  is  acted  upon 
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by  the  revolutions  of  the  instrument,  and  a  dial-plate,  showing  the 
rate  of  speed  of  the  vessel.  For  instance,  when  the  log  in  passing 
through  the  water  has  made  a  certain  number  of  revolutions,  the  in- 
dex marks  a  quarter  of  a  mile,  and  goes  on  in  the  same  way  up  to. 
100  miles,  when  the  index  recommences.  The  log  is  kept  constantly 
in  the  water,  except  when  the  captain  wishes  to  ascertain  the  distance 
that  has  been  accomplished,  and  then  it  is  drawn  up,  and  the  dial  at 
the  end  of  the  tube  being  examined,  will  show  how  many  miles  the 
ship  has  gone.  This  instrument  has  been  submitted  to  the  English 
Government,  which  has  given  orders  for  a  trial  of  it.  The  electric 
apparatus  consists  of  a  wire  connected  with  the  compass.  The  elec- 
tric fluid  communicated  by  the  sea,  which  in  this  case  becomes  the 
natural  battery,  is  transmitted  to  the  compass,  and  marks  not  only  the 
rate  of  sailing,  but  every  part  of  the  ship's  course.  In  the  compass  is 
placed  a  card  printed  with  lines.  At  every  quarter  of  a  mile,  a  pen 
or  pencil  marks  the  course  or  direction  of  the  ship  upon  the  paj)er. 
The  captain  may  thus  ascertain,  by  looking  at  the  compass,  how  the 
ship  is  steered  and  the  rate  at  which  she  is  passing  through  the  water. 
When  this  paper  is  filled,  it  is  removed,  and  another  substituted,  and 
thus  a  perfect  registry  is  obtained. 

Daguerreotype  Process  on  a  Gigantic  Scale. — A  paper  was 
received  from  M.  Martenz,  stating  that  he  has  discovered  the  means 
of  carrying  on  the  Daguerreotype  process  on  a  gigantic  scale.  He  can, 
he  says.  Daguerreotype  an  entire  panorama,  embracing  150  degrees! 
His  process  consists  in  curving  the  metallic  plate,  and  causing  the  lens 
which  reflects  the  landscape  to  turn  by  clockwork.  The  lens,  in 
turning,  passes  over  on  one  side  the  whole  space  to  be  Daguerreo- 
typed,  and  on  tlie  other  side  moves  the  refracted  liuiiinous  cone  to  the 
plate,  to  which  the  objects  are  successively  conveyed. 

Climate  of  Algeria. — M.  Ain)6  divides  Algeria  into  three  dis- 
tinct zones,  the  first  of  which  is  from  the  north  slope  of  the  Atlas 
mountains  to  the  sea  ;  tlie  second  compri&es  the  plateaux  and  ridges 
of  the  mountains;  and  the  third,  the  southern  slope,  which  leads 
to  the  Desert  of  Sahara.  The  mean  temperature  of  the  towns  of  the 
coast  varies  between  17°  and  18°  of  Centigrade;  maximum  being  36°, 
which  is  caused  by  the  sirocco.  At  Algiers,  the  temperature  has  only 
once,  in  a  period  of  seven  years,  fallen  below  freezing  point,  and  this 
phenomenon  is  still  more  rare  at  Oran.  In  the  second  zone,  the  vari- 
ations of  temperature  are  greater,  as  shown  by  the  following  table  : — 


Height  above 

Mean  tem- 

the sea. 

perature. 

M 

nimum. 

Maxiraua 

Setiff", 

1100  metres. 

1 3  deg. 

4-5 

38 

Medeah, 

820 

u 

14   « 

2 

3Q 

Milisanah, 

800 

u 

15  « 

2 

33 

Constantina, 

600 

(( 

17  '' 

2 

40 

Masacra, 

400 

a 

15  " 

3 

41 

M.  Aime's  observations  in  the  third  zone  are  less  numerous.  Ai 
Biskara,  in  August  last,  the  temperature  varied  from  22°  to  44°,  and 
in  February  from  1°  to  17°. 
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On  the  Introduction  of  Conslructions  to  retain  the  sides  of  deep 
Cuttings  in  Clays,  or  other  uncertain  soils.    By  Professor  Hos- 

KING. 

(Paper  read  at  the  Institution  of  Civil  Engineers.) 

Deep  cuttings  are  not  only  expensive,  but  their  sloped  sides  are  in 
most  soils  so  uncertain,  and  subject  to  so  many  contingencies — in- 
volving unforseen  outlay,  as  well  as  danger  to  the  works,  and  inci- 
dentally to  human  life  also  5 — that  any  mode  of  operation  which 
would  have  the  effect  of  retidering  them  more  secure,  though  the  ori- 
ginal expense  were  not  reduced,  would  be  deserving  of  consideration  ; 
but  if  it  can  be  shown  that  perfect  security  can  be  obtained  at  reduced 
cost,  the  consideration  becomes  even  more  interesting.  The  expense 
of  the  first  formation  of  a  ciUting  under  given  circumstances  is  easily 
calculable,  and  so  is  the  time  within  which  the  work  may  be  effected. 
Experience  has  proved  that  there  is,  for  every  soil,  a  limit  in  depth, 
beyond  which  it  becomes  more  expedient  to  drift  the  required  way, 
and  construct  an  arched  tunnel  of  sufficient  dimensions,  than  to  make 
an  open  cutting  with  the  requisite  slopes.  Even  when  the  first  cost 
wotild  not  decide  the  question,  the  preference  is,  nevertheless,  often 
given  to  the  tunnel  because  of  the  greater  security  of  constructed 
work,  than  of  the  sides  of  an  open  cutting.  There  is,  indeed,  in  prac- 
tice, a  considerable  range,  within  which  it  lias  always  been  uncertain 
whether — taking  all  things  into  consideration  in  each  particular  case — 
tunneling  or  open  cutting  is  the  fitter  expedient,  and  it  is  in  this  inter- 
mediate range  that  something  seems  to  be  desirable  which  has  not 
hitherto  been  practised. 
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A  tunnel,  it  may  be  remarked,  is  expensive,  not  from  the  nature 
and  extent  of  its  construction,  but  from  the  circumstances  in  which 
those  constructions  must  be  executed.  The  mere  constructions  are 
less  than  would  be  consumed  by  common  retaining  walls  to  the  sides 
of  a  cutting,  not  deeper  than  the  eighth  of  an  ordinary  railway  tunnel. 
The  several  parts  of  a  tunnel  derive  support  from  each  other,  which 
is  not  the  case  with  ordinary  retaining  walls,  whose  efficiency  depends 
wholly  upon  the  resistance  which  their  own  mass,  or  weight,  and  ex- 
tent of  base,  enable  them  to  offer  to  the  pressure  of  the  body  to  be  re- 
tained. If  to  two  opposite  retaining  walls,  be  given  sufficient  means 
of  assisting  one  another,  they  may  be  at  once  reduced  to  one-third  of 
the  bulk  they  require  without  such  assistance,  and  would  then  be  as 
safe  as  the  sides  of  a  constructed  tunnel,  the  strength  of  which  is  only 
limited  by  the  power  of  the  setting  material  employed  in  the  work,  to 
resist  compression. 

Before  proceeding  to  the  consideration  of  the  means  of  enabling 
opposite  retaining  walls  to  assist  each  other,  it  may  be  wortli  while  to 
consider,  whether  retaining  walls  are  generally  constructed  in  such  a 
manner  as  best  to  adapt  their  components  to  the  duty  to  be  performed. 
No  one  would  place  a  buttress  intended  to  resist  the  thrust  of  an  arch 
within  the  springing  walls,  or  under  the  arch  whose  thrust  is  to  be 
resisted  ;  yet  in  the  construction  of  retaining  walls  the  counterfort  is 
placed  on  that  side  which  receives  the  pressure,  where  its  utility  is 
very  questionable,  except  to  keep  the  retaining  wall  from  falling  back 
against  its  load,  which,  from  the  transverse  section  too  generally  given 
to  such  walls  they  would  be  apt  to  do,  if  they  were  not  so  propped  up 
by  their  counterforts.  Wharf  and  quay  walls,  and  the  revetment 
walls  of  military  works,  may  require  a  fair  face,  unbroken  by  projec- 
tions in  front,  but  this  is  not  the  case  with  retaining  walls  for  roads 
and  railways,  where  a  long  line  of  projecting  buttresses  would  be  un- 
objectionable, the  counterforts  becoming  buttresses  and  merely  chang- 
ing places  with  the  wall.  On  account  of  the  common  practice  of  bat- 
tering the  faces  of  retaining  walls  in  curved  lines,  and  of  radiating  the 
beds  of  the  brickwork  composing  them  from  the  centre  of  curvature 
in  every  part,  the  back  of  the  wall  must  contain  more  setting  material 
than  the  face,  with  the  same  quantity  of  solid  brick;  that  is,  if  the 
work  be  bonded  through.  Hence  the  back  of  the  wall  will  be  more 
liable  to  compression  and  settlement  than  the  face.  Counterforts 
must  be  built  in  the  same  courses,  and  consequently  must  have  still 
thicker  beds  of  compressible  mortar  than  the  wall,  or  the  bond  be- 
tween the  wall  and  its  counterfort  must  be  dropped,  and  the  counter- 
fort thus  become  utterly  inefficient.  Perceiving  the  fallacy  of  the 
back  counterforts  as  an  aid  to  the  retaining  wall  to  resist  pressure 
from  behind,  the  author  designed  a  retaining  wall  a  few  years  ago, 
with  greater  substance  in  itself  than  the  usual  practice  would  require, 
but  without  back  counterforts.  The  wall  was  substantially  of  brick- 
work, with  concrete  coffered  in  the  heart,  to  give  mass  and  weight 
without  the  expense  of  solid  brickwork;  the  concrete  being  in  layers 
of  30  inches  thick,  separated  from  one  another  by  two  thorough 
courses  of  brickwork  in  every  twelve  courses  in  height.  The  wall 
was  battered  in  face  upon  a  curved  line,  and  had  radiating  courses  of 
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brickwork  ;  but  the  arrangement  spoken  of,  gave  the  means  of  mak- 
ing the  longer  line  of  the  back  of  the  wall  with  bricks  instead  of  mor- 
tar, by  inserting  within  the  height  of  each  coffer  at  the  back,  an  addi- 
tional course  of  brickwork  ;  and  the  whole  construction  was  well  tied 
together,  both  longitudinally  and  transversely,  with  hoop-iron  laid  be- 
tween the  thorough  courses  of  brickwork. 

The  retaining  walls,  in  tlie  cutting  upon  the  line  of  the  extension  of 
the  London  and  Birmingham  Railway,  from  Camden  Town  to  Eus- 
ton  Square,  are  designed  according  to  the  common  practice;  they  are 
built  wholly  of  brickwork  in  radiating  courses,  and  with  counterforts 
following  their  own  contour.  In  this  case  the  centre  of  gravity  of  the 
wall  falls  wiiolly  behind  its  base  ;  and  the  counterforts,  not  commenc- 
ing until  the  wall  has  reached  one-third  its  height,  render  it  still  more 
dependent  for  support  upon  the  ground  it  is  intended  to  retain.  It  is 
well  known  that  these  extensive  walls,  though  furnished  with  all  the 
collateral  works  necessary  to  protect  them  from  exposure  to  undue 
influences,  and  although  set  nearly  one-fourth  of  their  height  in  the 
ground,  have  failed  to  a  considerable  extent.  A  system  of  strutting 
with  cast-iron  beams,  across  from  the  opposite  walls,  to  make  each 
aid  the  other,  has  been  applied  to  meet  the  exigency  (plate  I,  figs.  1 
and  2  ;)  but  this  is  limited  to  the  upper  parts  of  the  walls,  and  the  au- 
thor thinks  it  may  yet  be  found  that  the  toes  of  the  walls  will  require 
to  be  strutted  apart,  or  otherwise  fortified. 

Abutting  struts,  from  opposite  walls,  occurring  at  intervals  only, 
leave  the  intermediate  portions  of  the  walls  exposed  to  pressure  from 
behind  without  support,  unless  these  intermediate  portions  are  so  dis- 
posed, as  to  comnuuiicate  the  pressure  upon  them  to  the  struts. 
Hence,  a  common  retaining  wall,  abutted  at  intervals,  would  require 
these  intervals  to  be  more  or  less  distant,  in  proportion  to  the  strength 
of  the  wall  between  them.  Instead,  therefore,  of  a  continuous  wall 
on  each  side  of  the  cutting,  the  author  suggests  (plate  I,  figs.  3,  4,  5, 
and  6,)  that  buttress  walls  should  be  placed  at  intervals,  opposite  to 
one  another,  and  strutted  apart  at  their  toes  by  an  inverted  arcli,  and 
above,  at  a  height  sufficient  for  v/hatever  traffic  the  cutting  is  to  ac- 
commodate, by  a  built  beam  of  brickwork,  in  vertical  courses,  sup- 
ported on  an  arch,  and  prevented  from  rising  under  the  pressure  by 
an  invert  upon  it.  This  built  beam  will  then  be,  as  it  were,  a  piece 
of  walling  turned  down  on  its  vertical  transverse  section,  and  will  re- 
sist any  pressure  brought  upon  it  through  the  buttress  walls,  to  the  full 
extent  of  the  power  of  such  a  wall  built  vertically,  to  bear  any  weight 
laid  upon  its  summit;  the  pressure  would  be  applied,  in  the  line  of 
the  greatest  power  of  resistance,  and  there  would  be  no  tendency  to 
yield,  except  to  a  crushing  force.  Let  such  transverse  buttress  walls, 
so  strutted  apart,  with  the  road  between  them,  be  the  springing  walls 
of  longitudinal  coimter-arched  retaining  walls,  which,  being  built  ver- 
tically and  in  horizontal  courses,  but  arched  in  plan,  against  the  ground 
to  be  retained,  will  carry  all  the  force  exerted  against  them  to  their 
springing  walls,  and  the  springing  walls  or  buttresses  will  communi- 
cate, through  the  struts,  the  power  of  resistance  of  each  side  to  the 
other  and  thus  insure  the  security  of  both.  This  arrangement  may 
be  carried  to  any  extent  in  height,  by  repeating  the  abutting  beam  or 
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strut  at  such  intervals  as  the  thrust  to  be  resisted  and  the  strength  of 
the  buttress-springing-walls  may  require. 

It  will  be  admitted,  that  whatever  insecurity  there  may  be  in  the 
sloped  sides  of  a  cutting,  it  becomes  greater  as  the  depth  is  increased, 
the  inclination  being  the  same ;  so  that  a  slope  of  '10  feet  in  vertical 
height  is  not  deemed  so  trustworthy  as  a  similar  slope  in  the  same 
place  of  20  feet  in  height,  and,  indeed,  to  give  the  same  degree  of  se- 
curity, as  the  height  increases,  the  inclination  of  the  slope  must  be 
increased.  Consequently,  the  expense  of  a  cutting  with  slopes  in- 
creases even  in  a  greater  degree  than  the  mere  additional  depth  would 
require,  and  if  it  can  be  shown,  that  a  cutting  65  feet  deep,  in  the 
London  clay,  or  other  similar  soil,  may  be  made  and  its  sides  retained 
by  efficient  permanent  constructions,  at  less  cost  per  yard  forward 
than  the  same  cutting  would  require,  with  the  slopes  at  which  such 
soils  can  be  trusted  to  stand — it  will  be  admitted,  that  greater  advan- 
tage would  be  obtained  by  the  use  of  such  constructions,  where  the 
depth  is  greater;  especially  where  such  treacherous  soils  occur  as  those 
through  which  the  cuttings  at  New  Cross  and  Forest  Hill  have  beeii 
made. 

It  will  not  be  exaggerating  tlie  case  against  sloped  sides  in  clay 
cuttings,  to  assume  that  they  cannot  be  trusted  at  less  than  \h  to  1, 
even  up  to  20  feet  in  vertical  height,  nor  beyond  40  feet  at  2  to  1 ;  nor 
will  it  be  extravagant  to  state  the  slopes  for  a  cutting  65  feet  deep,  at 
21  to  1.  Mauy  instances,  besides  those  of  the  Croydon  Railway  cut- 
tings, give  conclusive  evidence  that  the  London  clay  and  the  super- 
posed strata  which  occur  in  connexion  with  it,  will  not  stand  at  less 
than  3  to  1  when  the  vertical  height  much  exceeds  65  feet;  whilst  the 
uncertainty  connected  with  'silty  clays'  and  'soapy  earths'  exposed  to 
the  alternate  action  of  air  and  water  and  heat  and  cold,  renders  even 
slopes  of  that  degree  of  inclination  a  subject  of  constant  anxiety  and 
expense.  If  then,  safe  and  (so  to  speak)  imperishable  constructions 
can  be  applied  to  retain  the  sides  of  a  cutting  in  any  soil  that  cannot 
be  trusted  at  a  less  inclination  than  2h  to  1,  at  less  cost  and  in  no 
greater  time  than  tlie  excavations  with  sucli  slopes  could  be  made — 
taking  no  account  of  subsequent  cost  for  slips,  or  for  the  dry  shafts  and 
bushed  drains,  in  some  cases,  or  the  gravel  revetments  and  buttresses 
in  others — there  can  be  no  question  but  that  such  constructions  would 
be  better  than  slopes. 

It  would  be  for  every  engineer  to  decide  upon  the  substance  required 
under  the  circumstances  of  any  particular  case ;  that  assumed  in  the 
accompanying  diagrams  (plate  I,  figs.  3,  4,  5,  and  6)  is  submitted,  as, 
in  the  judgment  of  the  author,  sufficient  in  ordinary  cases  of  clay  cut- 
tings, if  executed  with  materials  and  workmanship  of  fair  average 
quality,  and  such  constructions  may  be  applied  in  any  such  case  where 
the  depth  exceeds  40  feet,  and  the  slopes  would  require  an  inclination 
of  more  than  2  to  1,  at  less  expense  than  that  of  forming  slopes  to  the 
full  depth.  Of  course,  shoring,  to  retain  the  ground  while  the  con- 
structions are  in  progress,  would  form  an  important  item  in  any  such 
arrangement;  but  as  the  amount  of  earthwork  in  forming  slopes,  and 
the  cost  of  contingencies  connected  with  them  when  made,  must  in- 
crease at  least  as  much  as  the  difficulty  of  temporarily  retaining  the 
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ground  increases,  the  proposed  arrangement  would  not  be  deprived  of 
its  presumed  advantage,  as  it  regards  economy,  on  this  account. 

The  diagrams  (plate  I,  figs.  3  and  5)  represent  a  cutting  65  feet  deep 
to  the  level  of  the  rails.  It  is  assumed,  that  the  ground  at  the  top  may 
stand  for  the  first  15  feet  at  less  than  2  to  1,  and  that  it  may,  therefore, 
be  cheaper  to  run  out  to  that  depth  with  slopes,  leaving  50  feet  from  the 
rails,  or  about  52  feet  in  all,  to  be  retained.  As  the  bricklayer  may 
follow  up  the  excavator  with  bay  after  bay,  his  work  lying  mostly  on 
the  side  and  out  of  the  way  of  the  excavator,  the  latter  would  run  out 
the  spoil  without  interruption,  his  work  being  benched  onwards  and 
shored  as  he  proceeded.  As  every  compartment,  with  its  buttresses, 
invert,  abutting  beams  and  counter-arches  is  complete  in  itself,  the 
ground  being  backed  against  the  counter-arches  as  the  work  rises, 
the  shoring  would  come  out  and  be  sent  on  for  use  in  the  forward 
benches. 

To  relieve  the  work  from  water,  a  drain  being  run  along  over  the 
middle  of  the  inverts,  or  side-drains  being  passed  by  ring  culverts 
through  the  buttresses,  drain-shafts  are  carried  up  at  the  backs  of  the 
buttresses  against  the  springinss  of  the  counter-arches,  to  within  a  {q\v 
feet  of  the  surface.  These  shafts  being  steined  with  open  joints  at 
intervals  to  admit  drainage  water  and  communicating  with  the  drains 
below,  would  prevent  the  possibility  of  water  lodging  or  accumulating 
about  the  backs  of  the  counter-arches,  or  even  in  the  ground  itself. 

The  following  estimates  give  the  cost  of  forming  7  yards  forward 
of  an  open  clay  cutting,  65  feet  deep  to  the  level  of  the  rails,  with 
slopes  at  2^  to  1,  and  Irom  a  base  33  feet  wide  at  2  feet  below  the 
surface  of  the  rails — and  of  the  cost  of  constructions  as  above  described 
and  shown  in  the  diagrams.  Fair  average  prices  are  taken  on  each 
side;  the  earthwork  in  the  heading,  where  the  sides  are  to  be  retained, 
is  taken  at  a  higher  price  than  that  in  the  open  cutting  with  slopes, 
with  a  further  charge  for  the  setting,  striking  and  use  of  shoring.  Con- 
tingencies are  not  charged  upon  either  mode  of  operation,  because 
they  may  not  be  jire-supposed  greater  in  the  one  than  in  the  other. 

If  the  suggested  constructions  can  thus  be  applied  to  cuttings  with 
advantage,  they  may  be  held  also  to  render  embankments  safer  by 
diminishing  their  height ;  for  the  32^  per  cent,  saved  in  the  cutting 
may  be  applied  to  make  it  deeper,  and  so  to  diminish  the  adjacent 
embankmeiit.  Where  an  embankment  would  be  made  50  feet  high 
out  of  a  cutting  of  similar  depth,  the  latter  may  be  made  65  feet  deep 
and  the  former  reduced  thereby  to  35  feet  high,  and  for  the  same 
money  at  most. 

In  the  comparatively  shallow  cutting  between  Camden  Town  and 
Euston  Square,  before  referred  to,  a  length  of  24  feet  forward  of  the 
retaining  walls  on  both  sides,  as  originally  built,  and  where  the  height 
is  20  feet,  contains  very  nearly  17  rods  of  brickwork;  whereas  perma- 
nently cflective  constructions  of  the  kind  above  described  (fig.  7  plate 
I,  and  8  plate  II,)  with  central  piers  in  continuation  of  those  which  al- 
ready exist  for  the  bridges  and  galleries,  would  require,  in  the  same 
length,  less  than  10a  I'ods,  or  about  ^ths  of  the  former  quantity. 
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£  s.  d. 
29'3  perches  of  Jand, 

at  £160  per  acre,  29  6  0 
10,448i  cubicyardsof 

earthwork,    at  Is. 

2d.  per  yard.  609    9    6 


£  s.    d. 
7'64  perches  of  land,  160Z.  per  acre,  7     13    0 

753  cubic  yds.  of  earthwork  in  open  cut- 
tins:  above  the  lop  of  constructions, 

at  Is.  2d.  per  yard,       -  -  43    18    6 

1720  ditto  ditto  in  heading,  at  Is.  6d.  per 

yard,        -  -  -  129      0     0 

10  ditto  clay  punned  at  back  of  side 

walls,  at  Is.  3d.  per  yard,  -  12    6 

86  ditto  strong  gravel  ditto, ^t  3s.  6d. 

per  yard,  -  -  -        15       1     0 

18  rods  184  feet  superficial  reduced  stock 

brickwork,  at  12/.  per  rod,        -  224      2    0 

2242  fiset  extra  to  brickwork  in  cement, 

at  bl.  per  rod.        -  -  -      4     10 

139i  feet  ditto  for  picked  bricks  and  in 

cement,  at  7/.  per  rod,        -  -      3    12    0 

311  feet  ditto  labor  to  skew-backs,  at  id. 

per  foot,  -  -  -  16    0 

16  yards  ditto  rendering  in  cement  back 

of  drain-shafts,  at  2s.  6d.  per  yard,  2      0    0 

77  ft.  7  in.  cube  stone  in  coping,  including 

labor  and  setting,  at  6s.  per  foot,  23      5    6 

7  yards  forward  setting,  striking,  and 

use  of  shoring,  at  3/.  per  yard,  21      0    0 

Setting,  striking,  and  use  of  moulds  and 

centres,  -  -  -  5     0    0 


481      &    6 
Difference,  32^  per  cent.,  or  nearly  one- 
third,  ia  favor  of  constructions,  157    15    0 


£638     15     6  £638    IS"    6 

Observations. — General  Pasley  stated,  that  the  principle  advocated 
by  Professor  Hosking,  had  already  been  put  into  j)ractice  by  Mr.  A.  J, 
Adie,  in  the  Chorley  cutting,  on  tlie  Bolton  and  Preston  Railway.  It  is 
about  60  feet  deep  (plates  I  and  II,  figs.  9, 10,  and  11)  cut  through  sand, 
which  though  dry  at  the  summit,  became  wet  and  siity  near  the  level 
of  the  forming.  In  the  sand  there  existed  large  masses  of  clay,  whicby 
after  exposure  to  the  weather, split  from  the  top  to  the  bottom.  Fearing 
lest  an  ordinary  wall  might  be  forced  forwards  by  this  expansive  ac- 
tion, and  wishing  to  avoid  the  expense  of  a  very  thick  wall,  Mr.  Adie 
introduced  a  series  of  arches  or  struts  traversing  the  railway  at  inter- 
vals of  15  feet  from  centre  to  centre.  These  struts  consisted  of  two 
arches  of  rubble  and  rough  ashlar  masonry,  placed  back  to  back  (plate 
II,  figs.  9  and  1 1.)  The  lower  arch  springing  from  the  side  walls,  at  a 
height  of  1 1  ft.  4  in.,  and  rising  to  15  feet  in  the  centre.  The  thickness 
of  the  arches  in  the  centre,  where  they  combined  and  were  formed  for 
some  distance  on  either  side  by  the  same  stones,  was  12  inches,  with 
a  course  of  rough  flag  stones  laid  upon  the  strut  to  keep  the  joints  dry. 
The  retaining  walls  were  3  ft.  9  in.  thick  at  the  bottom,  vertical  be- 
hind, biU  battering  on  the  face  to  2  feet  in  thickness  at  the  top.  Tlie 
back  buttresses  were  parallel  and  projected  2  ft.  6  in.  The  walls  were 
built  upon  a  layer  of  engine  cinders,  which  Mr.  Adie  preferred  to  con- 
crete, and  which  he  had  found  of  great  assistance  in  constructions  in 
wet  situations. 

Captain  Vetch  said  he  was  sure  that  Professor  Hosking  would  be 
gralified  to  learn  that  his  view  had  been  already  tested  by  a  successful 
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experiment  in  a  cutting  near  the  village  of  Mosely,  on  the  line  of  the 
Birniingliain  and  Gloucester  Railway.  The  average  deplh  of  the  cut- 
ting was  about  30  feet,  with  a  firm  gravel  and  dry  sand  at  the  top, 
which  became  wet  below,  and  terminated  in  a  quicksand  at  the  level 
of  the  line  of  the  railway.  The  cutting  was  accordingly  made  and 
the  sides  left  rough,  and  at  as  great  an  inclination  as  the  nature  of  the 
ground  would  admit  of;  when  the  period  approached  for  opening  the 
railway,  no  definite  arrangement  about  a  tunnel  having  been  made, 
it  was  deemed  provident  to  be  prepared  for  such  a  work;  Captain 
Vetch  consequently  proposed  to  Captain  Moorsom,  the  engineer, and 
which  met  with  his  concurrence,  that  at  every  15  feet,  a  rib,  or  in- 
verted arch  of  brickwork  (plates  I  and  II, figs.  12, 13,  and  14)  should  be 
thrown  across  under  the  railway,  and  then  to  carry  up,  on  the  ends  of 
these  inverts,  projecting  buttresses  with  a  curved  batter;  each  pair  of 
buttresses,  on  the  same  side  of  the  way,  to  be  cormected  by  a  concave 
retaining  wall,  abutting  against  them  and  each  opposite  pair  of  but- 
tresses connected  by  mutual  support  by  a  liying  buttress,  thrown 
across  and  over  the  railway.  This  construction  afforded  complete 
security  to  the  slopes,  and  was  executed  at  a  moderate  expense ;  it 
was,  however,  deemed  prudent  to  conduct  the  concave  side  walls 
completely  over  the  top  and  to  make  them  abut  on  the  fiying  but- 
tresses, and  so  to  form  a  complete  tunnel  at  a  very  small  expense ; 
the  buttresses,  arches,  and  counter  arches  were  all  about  2^  feet  square, 
and  the  concave  wall  and  roofing  were  only  9  inches  thick,  but  were 
backed  with  a  little  concrete. 

REFERKNCES  TO  PLATES  I  AND  II. 

Fig.  1.— Transverse  Seclion  of  the  Euston  I>ieline  retaining  walls,  &c.     (The  dotted  lines  indicate 

the  ouiline  of  one  of  Ihe  galleries.) 
Pis.  2.— Plan. 

Fig.  3. — Tr:uisver?e  Section  through  the  centre  of  a  bay. 
Fig.  4.— Built  al)utlii!2r  Beams.  « 

Fig.  5 — L<ingilu(iinal  Section. 
Fig.  6.— Plan 

Fig.  ".—Application  of  the  suggested  constiuelions  to  a  cutting  similar  to  that  for  the  Euiton  Incline. 
Fig.  8.— Plan. 

Fig.  9.— Transverse  Section  of  the  Chorley  cutting  with  stone  strutts. 
Fig.  10. -Plan  of  the  constructions  of  ditto  ditto. 

Fig.  1.'.— Stone  strutts. 

Fig.  12.— Mosely  tunnel— Tr.nnsvcise  Section. 
Fig.  13.—  Do.  Longitudinal  Seclion. 

Fig.  14.— Plan.  London  Civil  Eng.  &  Arch.  Journ. 


Description  of  the  Great  Britain  Iron  Steam  Ship,imth  Screw  Pro- 
peller;  with  an  Account  of  the  Trial  Voyages.  By  Thomas 
Richard  Guppv,  Esq.,  C.  E. 

(From  the  Proceedings  of  the  Institution  of  Civil  Engineers.) 
Continued  from  page  II. 

Mr.  F.  P.  Smith  repeated,  that  in  his  opinion,  the  screw  was  prefer- 
able to  paddle-wheels  under  all  circumstances;  but  it  was  in  a  rough 
sea,  in  combination  with  sails,  that  its  merits  were  most  apparent. 

In  going  down  the  river  with  the  Archimedes,  he  had  repeatedly 
been  passed  by  merchant  steamers ;  but  by  the  time  he  had  reached 
Dungeness,  the  Jlrchimedes  had  fetched  up  the  loss,  and  was  some 
distance  ahead  of  the  other  steamers. 

With  a  propeller  of  two  arms,  he  had  found,  that  if,  instead  of  dis- 
engaging the  screw  and  letting  it  run  loose,  the  arms  were  fixed  ver- 
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tically  with  the  stern-post,  the  Archimedes  would  make,  under  sail, 
from  9  to  94  knots  per  hour. 

The  propeller  formerly  used  on  board  the  Raltler  was  10  feet  in 
diameter,  with  two  blades  one-eighth  part  of  the  disk,  and  that  now 
used  was  of  the  same  diameter  with  the  blades  of  two-sixths  of  a 
disk. 

The  speed  was  ascertained  by  the  common  and  by  Massey's  patent 
log,  carefully  thrown,  and  attended  to  by  the  officers. 

Mr.  J.  G.  C.  Curtis  remarked,  that  it  was  necessary  to  be  extremely 
cautious  in  using  the  results  of  the  ordinary  log;  for  althougli  very 
useful  for  the  common  purposes  of  navigation,  he  did  not  think  they 
ought  to  be  allowed  to  enter  into  the  computation  of  a  vessel's  velo- 
city, where  the  'slip  of  the  screw'  was  to  be  determined. 

Mr.  Curtis,  having  been  employed  under  Sir  Edward  Belcher,  in 
his  surveys  in  the  Pacific,  when  the  distance  run  by  the  vessel  had  to 
be  determined  with  the  greatest  precision,  might,  perhaps,  be  per- 
mitted to  make  a  few  remarks  on  this  subject. 

The  velocity  of  a  ship  being  determined  with  the  ordinary  log,  by 
ascertaining  how  much  of  the  line,  attached  to  the  log,  ran  out  in  a 
given  time,  it  was  essential  that  both  the  time  and  the  distance  should 
be  correctly  measured;  but  that  was  seldom  the  case,  as  the  sand  in 
the  sand-glass,  which  measured  the  time,  was  affected  by  every  change 
in  the  atmosphere,  and  the  line  which  measured  the  distance  was  al- 
ternately wet  and  dry,  and  being  stretched  unequally,  at  dilferent 
parts,  it  was  impossible  that  the  marks,  or  knots,  could  remain  at  the 
distances  which  they  were  intended  to  indicate.  These  difficulties, 
when  the  vessel  was  going  less  than  eight  or  nine  miles  an  hour, 
might  be  partially  surmounted,  by  counting  the  requisite  number  of 
beats  of  a  good  watch,  instead  of  using  the  sand-glass,  and  by  actually 
measuring  the  quantity  of  line  whicli  ran  out,  instead  of  counting  the 
distance  by  the  knots. 

But  in  heaving  the  log  at  higher  rates,  it  was  difficult  to  prevent 
the  log  from  being  dragged  after  the  ship  by  the  friction  of  the  reel ;. 
and  whether  the  line  was  "taken  off"  or  "paid  out,"  there  was  al- 
ways a  degree  of  doubt  whether  the  correct  length  had  been  allowed 
to  go  off  the  reel. 

It  was  also  nearly  impossible  to  measure  the  time  to  the  requisite 
degree  of  accuracy,  by  the  14  seconds  sand-glass,  which  was  gene- 
rally used  at  high  rates. 

For  instance,  if  a  vessel  were  going  14  knots,  the  quantity  of  line 
representing  one  mile  passed  through  the  hand  of  the  observer  in  one 
second  of  time  ;  and  hence,  in  order  to  obtain  the  speed  to  the  eighth 
part  of  a  mile,  it  would  be  necessary  to  measure  the  interval  to  the 
eighth  part  of  a  second.  In  like  manner,  to  obtain  a  vessel's  speed  to 
the  eighth  part  of  a  mile,  when  she  was  going  10  knots,  it  would  be 
necessary  to  measure  the  interval  to  the  sixtli  part  of  a  second. 

As  these  small  portions  of  time  could  not  possibly  be  measiu'ed  by 
a  sand-glass,  persons  unacquainted  with  the  subject  would  not  be  sur- 
prised to  learn,  that  Mr.  Curtis  had  heard  it  expressed  as  an  opinion, 
by  most  naval  officers,  and  had  found  by  his  own  practice,  that  the 
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rate  of  a  ship  going  more  than  10  knots  could  scarcely  be  obtained 
within  a  mile,  under  favorable  circumstances. 

As  Mr,  Curtis  was  convinced  that  the  difficulty  of  accurately  mea- 
suring the  speed  was  one  of  the  greatest  causes  of  the  discrepancies 
which  existed  in  the  accounts  of  the  trials  of  vessels,  he  ventured  to 
suggest  an  expedient  "  for  determining  a  vessel's  velocity  at  any  given 
instant,"  which  he  thought  would  be  more  accurate  than  the  common 
log.  He  proposed  that  the  time  which  a  vessel  took  in  passing  through 
her  own  length  should  be  measured  ;  from  which  her  velocity  per  hour 
could  be  easily  ascertained  by  proportion. 

For  this  purpose  he  would  fit,  in  convenient  places,  at  a  short  dis- 
tance from  either  end  of  a  vessel,  two  rods,  one  vertical  and  tlie  other 
horizontal,  so  that  each  pair,  when  seen  in  coincidence,  should  point 
in  a  line  perpendicular  to  the  direction  of  tlie  vessel's  keel.  He  would 
also  have  a  buoy  painted  white  and  black,  or  any  colors  that  would 
show  well  when  in  the  water;  to  this  he  would  attach  a  line  consid- 
erably exceeding  the  length  of  the  vessel. 

This  buoy  should  be  passed  forward,  with  plenty  of  spare  line,  to 
the  bowsprit  end,  the  end  of  the  line  being  made  fast  abaft,  ready  to 
haul  it  in  when  done  with. 

When  these  preparations  were  complete,  he  would  stand  at  the 
foremost  pair  of  rods,  with  an  assistant  at  the  after  pair;  he  would 
then  direct  the  buoy  to  be  hove  overboard,  as  far  out  from  the  vessel 
as  possible  ;  as  it  passed  his  own  rods,  he  would  commence  counting 
the  beats  of  a  good  watch,  until  his  assistant,  by  holding  up  his  hand, 
or  giving  some  other  signal,  indicated  that  it  had  passed  the  after  rods; 
and  then  the  calculation  was  easy.  The  number  of  beats  counted 
was  to  the  number  of  beats  in  an  hour  as  the  distance  between  the 
rods  way  to  the  velocity  per  hour. 

In  a  vessel  like  the  Great  Britaiji,  where  the  length  was  one-nine- 
teenth of  a  nautical  mile,  the  method  proposed  would  possess  great 
advantages  over  the  common  log,  particularly  at  high  velocities;  and 
in  practice  the  method  would  be  very  easy,  as  a  table  might  be  made 
of  the  velocity, corresponding  to  a  given  numberof  beals,and  in  smooth 
water,  a  good-sized  chip,  or  a  bottle,  might  be  thrown  overboard,  and 
would  save  the  trouble  of  hauling  in  the  buoy. 

Captain  Hosken  could  not  agree  with  Mr.  Curtis  as  to  the  general 
incorrectness  of  observations  by  the  log.  He  was  convinced  that 
with  a  correct  glass,  and  a  log  properly  •'  hove"  by  an  experienced 
seaman,  the  distance  would  be  given  to  one-eighth  of  a  mile.  Under 
all  circumstances,  he  thought  the  common  log  was  the  best  known 
means  of  ascertaining  the  speed  at  sea.  "  Massey's"  log  was,  per- 
haps, the  best  of  all  the  other  instruments  he  had  seen  and  tried. 
When  a  vessel  was  going  less  than  5  knots,  it  did  not  indicate  suffi- 
cient distance ;  between  5  knots  and  8  knots  it  was  very  correct;  but 
above  that  speed,  it  again  gave  insufficient  distance.  He  had  "  Mas- 
sey's"  log  overboard  from  the  Great  fVtstern  all  the  way  from  New 
York  to  Bristol,  when  the  distance  shown  was  about  200  miles  less 
than  the  ship  had  actually  run.  The  average  speed  on  that  occasion 
was  about  10  knots  per  hour.     He,  however,  thought  that  Massey's 
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log  was  an  excellent  guide  for  running  channel  distances  in  the  night, 
or  in  thick  weather. 

Sir  John  Rennie,  President,  directed  attention  to  a  remark  made  by 
Sir  Charles  Napier,  as  to  the  relative  powers  of  vessels  with  screw 
propellers,  and  with  paddle-wheels,  for  clawing  off  a  lee  shore. 

JNIr  F.  P.  Smith  was  of  opinion,  that  if  a  vessel  with  a  screw  used 
her  canvas,  as  well  as  the  propeller,  she  would  claw  off  quite  as  well, 
if  not  better,  than  a  paddle-wheel  steamer,  as,  from  the  heeling  of  the 
vessel,  the  lee  paddle  would  thereby  lose  much  of  its  power. 

Captain  Hosken  thought  that  a  screw  would  make  less  lee- way 
than  paddle-wheels,  and  would  be  quite  as  effective  in  clawing  off. 
The  American  steamers  had  their  paddle-wheels  driven  by  separate 
engines,  and  had  of  course  the  advantage  of  being  able  to  turn  ahead 
on  one  side,  and  astern  on  the  other.  Even  that,  however,  M'as  not 
very  effective;  and  of  course  was  not  applicable  to  a  sea-going  steamer, 
in  which  disconnected  engines  and  wheels  would  be,  practically,  very 
dangerous. 

Mr.  F.  Braithwaite  said,  that  Captain  Hosken's  remarks  on  Amer- 
ican steamers  induced  him  to  ask,  whether  there  was  any  provision 
on  board  the  Great  Brilain  for  disconnecting  the  engines  from  the 
screw,  and  in  how  short  a  time  it  could  be  done?  Some  very  good 
methods  of  disconnecting  had  been  designed  and  put  in  practice  by 
Messrs.  Maudslay  and  Field,  and  by  Messrs.  Seaward  ;  and  he  un- 
derstood that  the  system  had  been  advantageously  applied  on  board 
some  French  steamers.  Two  steamers  recently  on  their  passage  from 
France  to  Algiers,  with  a  fair  wind,  afforded  a  good  example.  One 
of  them,  being  able  to  disconnect  the  paddles,  and  use  the  sails,  saved 
half  the  fuel,  and  arrived  within  a  few  hours  of  the  other  that  had 
steamed  the  whole  distance.  He  believed  that  only  about  half  a 
minute  was  occupied  in  disconnecting. 

Mr.  Guppy  explained  that,  on  board  the  Great  Britain  the  means 
of  disconnecting  the  screw  was  by  taking  out  four  screw-bolts,  and 
drawing  back  a  coupling-box,  which  occupied  about  a  quarter  of  an 
liour,  during  which  time  the  engines  must  be  stopjied.  He  considered 
it  hazardous,  with  such  powerful  engines,  to  have  any  means  of  dis- 
connecting which  might  lie  used  while  the  machinery  was  in  motion. 

Mr.  F.  Braithwaite  must  contend  that,  under  certain  circumstances, 
it  was  very  advantageous  to  have  the  power  of  disconnecting  rapidly. 
The  Phcenix,  a  vessel  built  by  Messrs.  Scott  and  Sinclair,  (Greenock) 
struck,  and  sprung  a  serious  leak;  and  when  it  was  found  that  the 
liand-pumps  could  not  gain  upon  the  leak,  the  paddles  were  discon- 
nected, and  all  the  power  of  the  engines  being  applied  to  pumping, 
she  was  kept  afioat  and  was  saved. 

Mr.  John  Scott  Russell  corroborated  the  statement  as  to  the  Phce- 
nix.    The  coupling  alluded  to  was  very  efficient  and  safe. 

With  respect  to  the  value  of  the  lee  paddle,  he  thought  it  of  little 
use,  even  if  the  windward  paddle  could  be  disconnected.  In  some 
experiments  on  the  subject,  he  found  that  a  vessel  using  her  power 
upon  both  wheels  could  be  brought  round  in  two  minutes,  and  when 
using  only  one  wheel,  three  minutes  were  occupied  in  bringing  her 
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round;  proving  that  the  diminution  of  speed  by  the  loss  of  one  wheel 
was  more  than  equal  to  the  effect  of  the  disconnected  wheel.  There 
were  instances  of  vessels  having  one  wheel  disabled,  and  finishing 
their  voyage  with  the  remaining  wheel,  without  much  inconvenience 
in  steering. 

An  instance  was  recorded  of  a  steamer,  commanded  by  a  good 
seaman,  though  but  little  accustomed  to  steam  navigatioti,  getting  his 
vessel  into  the  trough  of  the  sea,  in  very  heavy  weather,  and  being 
entirely  unable  to  bring  her  head  to  windward,  imtil  the  mate  sug- 
gested reversing  the  engines ;  by  which  means  she  was  easily  brought 
up,  and  afterwards  made  her  passage  safely. 

Captain  Hosken  stated,  in  reply  to  a  question  from  the  President, 
that  he  thought  the  Great  Britain  would  not  be  more  liable  than 
other  ships  to  "broach  to"  when  scuddhig.  His  opinion  was  founded 
upon  experience  in  the  Great  JVestern.  The  same  question  had  been 
put  to  him  by  old  seamen,  before  the  first  voyage  of  that  vessel,  when, 
from  that  ship's  great  length,  it  was  thought  there  would  be  more 
than  usual  difficulty  in  steering  her :  Captain  Hosken  differed  from 
the  general  opinion;  and  time  had  clearly  show  that  he  was  right,  as 
she  scudded  and  steered  as  well  as  any,  and  better  than  most  other 
ships.  The  Great  Western  was  as  great  an  increase  in  size  when 
she  was  built  as  the  Great  Bi'itaia  is  now;  and  he  felt  confident  that 
ship  would  prove  as  triumphant  a  specimen  of  naval  architecture. 

Scudding  well  was  a  point  of  great  importance,  and  was  entirely  a 
seaman's  question.  No  point  required  more  judicious  management 
and  correct  judgment  than  as  to  when  a  ship  could  not  scud  longer 
with  safety,  and  ought  to  be  "hove  to." 

He  had  very  often,  in  the  Great  JVestern,  been  scudding  past  very 
fine  ships  of  from  500  tons  to  1000  tons,  not  very  deep  in  the  water, 
"laying  to,"  because  (hey  could  not  scud  with  safety. 

There  were  now  several  steamers  longer  than  the  Great  PP'estern, 
and  he  had  never  heard  that  any  difficulty  had  been  experienced  with 
them  on  this  important  point. 

So  far  as  he  had  the  opportunity  of  trying,  he  would  say  most  de- 
cidedly the  Great  Britain  steered  easier  and  better  than  the  Great 
Western;  and  he  was  sure  he  could  not  find  abetter  ship  to  compare 
with,  either  in  the  naval  or  mercantile  service. 

Mr.  Pim  mentioned  an  advantageous  application  of  the  combined 
power  of  the  screw  and  sails,  which  had  been  practiced  by  his  rela- 
tions, Messrs.  Pim,  of  Hull.  They  had  adapted  to  two  fine  trading 
schooners  screw  propellers,  driven  by  small  engine  power.  The  re- 
sult of  this  experiment  had  proved  that,  incases  where  extreme  speed 
was  not  an  object,  but  in  which  regularity  was  essential,  this  plan 
might  be  advantageously  adopted;  especially  for  commercial  purposes, 
in  which  it  was  requisite  to  combine  economy  and  a  certain  amount 
of  dispatch. 

The  vessels  he  alluded  to  were  very  sea-worthy  boats;  and  on  one 
occasion,  when  on  a  voyage  to  Dublin,  the  Shannon,  a  large  mer- 
chant steamer,  had  been  obliged  to  run  for  shelter,  one  of  these  vessels 
had  ridden  out  the  gale,  and  made  her  passage.    He  believed  that  they 
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were  propelled  by  Mr.  Smith's  screw,  and  that  lie  could  give  all  the 
particulars  of  their  construction. 

Mr  F.  P.  Smith  said  the  vessels  alluded  to  were  the  Margaret  dinA. 
the  Senator,  trading  from  Hull.  They  were  fine  four-masted  schoon- 
ers, of  242  tons  burthen;  each  vessel  had  on  board  two  engines, seve- 
rally of  14  horse  power,  placed  as  close  as  possible  to  the  screw  pro- 
peller, which  was  driven  by  gearing.  The  total  weight  of  the  engines, 
screw,  and  tubular  boilers  with  their  water,  was  15  tons,  and  they 
worked  under  a  pressure  of  S  lbs.  to  10  lbs  of  steam. 

In  a  trial  between  one  of  these  vessels  and  the  Shannon  steamer, 
it  was  found  that,  between  Dublin  and  London,  the  Shannon  con- 
sumed 90  tons  of  fuel,  while  the  schooner,  with  300  tons  of  cargo  on 
board,  only  used  IS  tons  of  coal,  and  arrived  in  London  within  10 
hours  after  the  Shanjion.  In  an  experiment  with  the  Senator,  with 
172  tons  of  cargo  on  board,  when  steaming  only,  the  rate  through 
the  water  by  the  log  was  G«  knots;  and  with  sails  and  steam  the  rate 
was  9\  knots  to  10  knots.  It  was  remarkable  that  this  increase  of 
speed  did  not  appear  to  augment  the  consumption  of  fuel;  whereas, 
with  paddle-wheels  and  sails  the  consumption  of  fuel  increased  in 
proportion  to  the  rate  of  the  vessel  through  the  water. 

Captain  Hosken  could  not  permit  the  discussion  to  terminate  with- 
out stating  that  in  his  opinion,  as  a  naval  officer,  one  of  the  great 
merits  of  the  screw  as  a  propeller,  was  its  capability  of  being  adapted 
to  a  full-rigged  ship,  using  at  times  her  canvas  as  usual.  The  British 
seamen  would  thus  be  fully  as  much  employed  as  heretofore,  and 
they  would  retain  that  superiority  which  had  so  largely  contributed 
to  the  high  position  held  by  Great  Britain  in  the  scale  of  nations. 

To  be  Continued. 


Eleventh  Report  of  the  Engineer  of  the    Central  Railroad  ai\d 
Banking  Company  of  Georgia. 

To  R.  R.  Cutler,  Esq.,  President  : 

Sir: — The  period  has  arrived  when  it  becomes  my  duty  to  present 
you  with  a  Report  of  the  operations  of  the  road  for  the  year  ending 
30th  ult.,  and  its  condition  at  that  period.  The  subjoined  table  exhi- 
bits the  earnings  of  the  road  for  the  year. 

It  will  be  perceived  from  the  table,  that  the  earnings  exceed  those 
of  the  previous  year  by  340,026-74. 

The  total  number  of  bales  of  cotton  transported  during  the  year  is 
114,641,  against  77,437  the  previous  year. 

The  shortness  of  the  cotton  crop  in  that  part  of  the  State  which  is 
tributary  to  our  road,  has  had  the  effect  of  diminishing  the  receipts  of 
the  last  quarter  of  the  year.  If  we  had  transported  the  same  amount 
of  cotton  during  that  period,  as  we  did  during  the  corresponding  pe- 
riod of  the  previous  year,  the  earnings  of  the  road  would  have  been 
increased  about  ^30,000 — and  amounted  to  nearly,  or  quite  ^400,000. 
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Earnings  of  the  Road  for  the  Year  eiiding  November  301  h,  1845. 


Number 
Year.    Months.         of 

Passen'rs- 

Passage 
Money. 

Freight 

and 

U.S.  Mail.* 

Total 
Earnings. 

Total  for  the    i 
same  period  the  1 
previous  year. 

1844 
1845 

Dec'r. 

Jan. 

Feb'7. 

March 

April 

May 

June 

July 

Aug'st 

Sept'r 

Oct. 

Nov. 

1,206 
1,345 
1,041 
1,138 
1,179 
1,402 
1,144 
1,153 
787 
1,132 
1,624 
1,460 

4,57628 
4,755-05 
4,649-75 
5,351-13 
4,891-50 
5,673-00 
4,379-00 
4,707-98 
3,953-86 
4,770-95 
6,820.87 
5, 5  SO -74 

^30,310-46 
26,660-16 
32,137-65 
33,897-46 
27,795-44 
27,639-23 
9,523-49 
18,821-10 
12,985-37 
25,409-58 
35,219-14 
27,941-56 

^34,886  74 
31,415-21 
36,787-40 
39,248-59 
32,686-94 
33,312-23 
13,902-19 
23,529-08 
16,939-23 
30,180-53 
42,040-01 
33,522-30 

$31,253-63 
29,758-47 
25,704-62 
25,867-86 
17,676-87 
20,092-59 
10,808-04 
12,103G4i 
18,181-36 
35,410-90, 
50,962-72 
50,603-31 

Totals, 

14,611 

60,110-11 

$308,340-64 

$368,450-75 

$328,424-01 

*  The  receipt  from  the  U.  S.  Mail  is  ^1715  per  month,  or  .§20,580  per  annum. 
We  had  made  provision  in  motive  power, cars,  and  outfit  generally, 
for  a  fall  business  both  ways,  and  as  our  upward  freight  lias  been 
equal  to  that  of  the  last  year,  we  have  been  obliged  to  run  trains  of 
empty  cars,  on  our  down  trips,  for  a  great  portion  of  the  last  quarter 
of  the  year.  The  number  of  passengers  has  decreased  during  the 
year  compared  with  the  previous  year;  this  may  be  accounter!  for  by 
the  circumstance  of  our  having  had,  during  the  previous  year,  several 
thousands  who  attended  religious,  political,  and  military  meetings, 
while  we  have  had  none  during  the  last.  Oiu-  night  trains  have  had 
the  effect  also  of  diminishing  the  number,  though  there  is  a  greater 
proportion  of  through  passengers,  and  the  receipts  have  been  increased 
from  that  source. 

We  have  been  remarkably  successful  in  our  night  running;  no  ac- 
cident of  any  importance  to  the  trains  has  occurred;  and  their  regu- 
larity has  been  fully  equal  to  that  of  the  day  trains.  The  expenses 
have  been  somewhat  increased,  as  we  require  three  trains  instead  of 
two  to  be  constantly  in  service,  with  an  additional  conductor  and  en- 
gine crew. 

The  road,  throughout  its  wliole  extent,  i.s  in  as  good  order  as  at  any 
previous  period;  and  the  trains  have,  during  the  whole  of  the  past 
year,  perlbrmed  their  trips  with  great  regularity  and  freedom  from 
accident. 

The  whole  distance  performed  during  tlie  year  by  all  the  engines 
is  223,241  miles.  We  are  entirely  relieved  from  the  difficulties  arising 
from  the  breaking  of  axles — an  accident  of  the  kind  now  very  rarely 
occurs. 

The  expenses  of  maintaining  and  working  the  road  during  the  year, 
have  been  as  follows: 

Maintenance  of  Way. — Including  timber,  spikes  and  all  other  mate- 
rials, labor,  salaries  of  superintendent  and  assistant,  with  all  other 
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expenses  of  repairs  of  road,  bridges,  wells,  cisterns,  turn-outs,  turn- 
tables, &c.,  §78,286-58 

Maintenance  of  Machinery  and  Motive  Power. — Inclu- 
ding all  work  and  materials  for  repairs  of  engines,  ma- 
chinery in  shops,  wages  of  runners  and  firemen,  oil 
and  tallow  for  engines,  fuel  and  water  for  do.,  salaries 
of  superintendent  and  master  machinist,  &c.,  54,460*49 

Maintenance  of  Cars. — Including  materials  and  labor 
upon  cars,  oil  and  tallow  for  do.,  salary  of  superinten- 
dent and  master  carpenter,  8,573-00 

Transportation  Expenses. — Including  train  hands,  labor 
at  depots,  clerks,  agents  at  way  stations,  labor  at  do., 
salary  of  superintendent,  insurance  on  cotton  and 
damage,  42,505-25 

Incidental  Expenses. — Including  printing,  stationary, 
and  miscellaneous  expenses,  not  embraced  under  other 
heads,  3,061-07 


Total  $186,886-39 

We  have  done,  in  addition  to  the  ordinary  repairs  of  track,  a  large 
amount  of  work  on  the  bridges  and  culverts,  during  the  past  year, 
and  have  renewed  the  spikes  on  several  miles  of  the  lower  end  of  the 
road,  on  which  the  original  spikes  were  too  light. 

The  several  additional  works  mentioned  in  my  last  report,  as  being 
necessary  to  render  the  road  complete,  have  been  nearly  accomplished. 
We  have  erected  during  the  past  year,  a  new  and  commodious  car- 
shop,  a  convenient  passenger  house  and  offices  at  the  Savannah  depot 
— built  an  additional  cotton  yard,  with  the  necessary  tracks,  turn-outs 
and  tables,  at  the  Macon  depot — added  four  of  Baldwin's  improved 
engines  to  our  motive  power,  besides  rebuilding  the  "  Georgia"  in  our 
own  shop ;  making  our  number  now  twenty,  all  of  which  are  in  work- 
ing order  except  the  "Macon,"  which  is  dismantled.  We  have  also 
embanked  about  one  mile  of  the  road  which  was  built  on  trestle  work, 
and  intend  to  continue  the  operation  on  a  moderate  scale  during  the 
current  year. 

The  engine  house  at  the  centre  of  the  road  is  nearly  completed — 
when  finished,  it  will  contribute  much  to  the  facility  and  economy  of 
working  the  road;  a  house  to  shelter  the  passenger  cars  at  the  Savan- 
nah depot  has  also  been  commenced;  this  is  very  necessary  to  protect 
the  spare  cars  from  the  weather  while  not  in  use.  Onr  present  num- 
ber of  burthen  cars  is  ISO ;  we  have  on  hand,  and  in  a  state  of  for- 
wardness, the  wheels,  axles,  springs  and  other  materials,  to  increase 
the  number  to  200,  which,  it  is  thought,  will  be  sufficient  for  any  press 
of  business  that  may  be  expected  for  some  time  to  come. 

A  reduction  of  the  regular  force  for  keeping  the  track  in  order,  will 
be  made  for  the  approaching  year,  but  a  considerable  number  of  hands 
will  be  required  during  the  year  on  the  bridges. 

A  reduction  of  expenses  will  be  made  in  the  machinery  and  motive 
power  department,  and  in  the  car  department. 
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Our  operations  have  suffered  less  during  the  past  autumn  months 
by  sickness  than  heretofore,  and  I  doubt  not  that  the  whole  line  of 
road  is  improving  in  healthiness. 

During  the  past  year,  I  have  made  an  experiment  of  substituting 
iron  cross  ties  for  our  present  wooden  sleepers.  In  renewing-  the 
sleepers  as  they  decay  we  use  no  other  timber  than  cypress — this  is 
not  to  be  obtained  near  the  road  above  the  Ogechee  river,  and  we 
are  obHged  to  transport  the  sleepers  from  the  lower  portions  of  the 
road,  whicli  increases  the  labor  and  expense. 

I  have  long  entertained  the  opinion  that  a  much  smoother  track 
could  be  attained  by  removing  entirely  the  sleepers,  which  support 
the  string  pieces  at  intervals,  so  as  to  give  the  string  piece  a  conthiuous 
and  uninterrupted  bed  of  earth.  I  am  now  convinced  of  the  correct- 
ness of  this  opinion.     The  plan  is  as  follows: 

The  string  pieces  (6  by  12  inches,)  are  laid  on  an  even,  well  ram- 
med surface,  and  in  length  of  from  30  to  60  feet — at  the  joinings,  a 
bolster  piece  of  the  same  scantling  as  the  string  piece  and  three  feet 
long,  is  placed  lengthwise  immediately  under  the  joint,  and  the  string 
piece  pinned  to  it.  The  iron  rails,  of  the  ordinary  j^  pattern,  are  laid 
along  the  centre  of  the  string  piece,  and  the  track  is  kept  in  gauge  by 
the  iron  tie,  a  piece  of  flat  bar  iron,  half  an  inch  thick  by  two  inches 
wide;  this  tie  is  let  flatwise  into  the  string  piece  flush  with  its  upper 
surface  under  the  rail,  and  the  ends,  bent  into  the  form  of  a  hook, 
grasp  the  outside  of  the  bottom  web  of  the  rail  at  the  joint.  The  rail 
is  confined  in  other  respects  as  usual  with  the  ordinary  hook  spikes. 
The  track  is  filled  even  with  the  top  surface  of  the  string  pieces.  We 
have  laid  about  seven  hundred  feet  in  the  manner  above  described, 
on  a  portion  of  the  road  where  the  earth  was  springy,  and  it  was  dif- 
ficult to  keep  the  track  in  adjustment.  It  has  borne  the  transit  of  the 
trains  for  several  months  past,  and  keeps  in  much  better  order  than 
with  the  wooden  sleepers.  Tlie  following  statement  shows  the  com- 
parative expense  of  a  mile  of  road  with  iron  cross  ties,  as  above  de- 
scribed, and  with  wooden  sleepers  for  twenty  years: 

With  Iron  Cross  Ties  for  one  mile. 
352  iron  bars,  18  lbs.  each,  at  4  cents  per  lb.,  S  253-44 

Bending  tlie  ends  and  preparing  them,  at  4  cents  each,  14-08 

330  bolster  pieces  under  the  joinings  of  string  pieces  (6  by  12 
inches,  and  3  feet  long)  at  ^7  per  thousand  feet,  B.  M., 
to  be  renewed  three  times  in  20  years,  166-32 

Putting  in  352  ties,         .  .  _  57-12 


Amount,     -  -  $  490-96 

With  PFooden  Sleepers  for  one  mile. 

660  cypress  sleepers,  allowing  them  to  be  left  sound  at  the 
end  of  20  years,  will  have  to  be  renewed  three  times;  then 
1980  ties  at  25  cents  each,  -  -  ig»495-00 

Putting  in  1980  ties,  -  -  -  471-24 

Amount,  -  1^966-24 


88  Civil  Engineering. 

Difference  in  favor  of  iron  cross  lies  in  a  period  of  twenty 

years,  per  mile,  .  _  -  $  475-2S 

The  first  cost  for  substituting  the  iron  for  the   wood  is,  per 

mile,  -----  379-00 

First  cost  of  renewing  the  wooden  sleepers,  322-00 


Difference,  -  ^57-00 

Yon  will  thus  perceive  that  in  a  period  of  twenty  .years,  a  saving 
of  four  hundred  and  seventy-five  dollars  would  be  effected,  while  the 
additional  first  cost  is  only  fifty-seven  dollars  per  mile.  The  cost  of 
putting  in  the  ties,  both  of  iron  and  wood,  is  estimated  from  actual 
experiment. 

1  have  said  nothing  in  the  above  estimate,  of  the  saving  which 
would  be  made  in  the  labor  of  keeping  the  track  in  adjustment;  this 
would  not  be  less  than  ;^10  per  mile  per  amium,  and  would  swell  the 
differeiice  in  favor  of  the  iron  ties  to  nearly  '^100  per  mile  in  the  pe- 
riod of  twenty  years. 

I  think  the'snhjcct  worthy  of  the  attention  of  the  Board  of  Directors. 
In  the  arrangement  of  the  details  of  the  plan,  in  making  this  experi- 
ment, I  am  happy  to  acknowledge  my  indebtedness  to  the  judgment 
and  ingenuity  of  Mr,  William  M.  Wadley,  one  of  our  contractors  for 
repairs. 

1  am,  sir,  very  respectfullv,  your  ob't.  serv't. 

L.  0.'  REYNOLDS,  Chief  Engineer. 
Engineer's  Office,  Central  Railroad,  Savannah,  Dec.  3,  1845. 


Heport  of  the  Board  of  Managers  to  the  Stockholders  of  the  Mine 
Hill  and  Schuylkill  Haven  Railroad  Company,  at  their  Jinnual 
Meeting,  held  January  \2fh,  1846. 

The  Board  of  Managers  of  the  Mine  Hill  and  Schuylkill  Haven 
Kailroad  Company,  respectfully  submit  the  following  as  their  Annual 
Report  to  the  Stockholders. 

Of  the  coal  transported  during  the  past  year  from  within  the  limits 
of  Schuylkill  county,  a  large  portion  was  from  the  mines  contiguous 
to  the  Company's  road. 

By  the  returns  of  the  Collector,  it  appears  that  the  net  tonnage 
transported  amounts  to  four  hundred  and  ten  tliousand  five  lumdred 
and  ninety-two  10-20  tons;  of  which  amount  one  hundred  and  sixty 
thousand  nine  hundred  and  ninety-seven  16-20  tons  were  from  the 
Main,  or  West  Branch  ;  seventy-seven  thousand  six  hundred  and 
fifty  1 1-20  tons  from  the  West-West  Branch;  one  hundred  and  fifty-one 
thousand  four  hundred  and  twenty-three  3-20  tons  from  the  Wolf 
Creek  Lateral,  tributary  to  the  Main  or  West  Branch;  and  twenty- 
thousand  five  hundred  and  twenty-one  tons  from  the  Muddy  Branch 
and  its  extension,  tributary  to  the  West-West  Branch. 

There  was  also  a  net  miscellaneous  tonnage  which  passed  the  scales 
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of  the  Company  equal  to  two  thousand  five  hundred  and  ei^htv-nine 
18-20  tons.  °    ' 

The  tolls  received  amount  to  seventy-five  thousand  one  hundred 
and  thirty-three  dollars  thirty-eight  cents. 

For  general  repairs  and  maintenance  of  the  road,  the  sum  of  four 
thousand  and  sixteen  dollars  fifty  cents  has  been  expended. 

For  the  expenses  of  the  Board,  thirteen  hundred  and  ninety-seven 
dollars  fifty-eight  cents  were  appropriated,  and  on  account  of  interest, 
twenty-two  hundred  and  eighty-three  dollars  thirty-three  cents  were 
disbursed. 

In  explanation  of  the  greater  expenditure  incurred  during  the  past 
year  for  general  repairs  and  maintenance  of  the  road,  it  must^be  stated, 
that  damages  by  freshet  were  sustained,  in  amount  about  four  hun- 
dred dollars;  and  that  the  removal  of  snow  for  the  accommodation  of 
the  operators  was  attended  by  a  cost  of  one  thousand  and  fifty-seven 
dollars  15  cents. 

On  account  of  permanent  improvements,  the  sum  of  nine  thousand 
nme  hundred  and  eighty-tlu'ee  dollars  81  cents  were  expended. 

These  improvements  were  made  on  a  portion  of  the  light,  or  as- 
cending track  of  the  main  road,  on  the  Wolf  Creek  Lateral,  and  the 
Muddy  Branch  and  its  extension.  The  cost  of  drainage  at  different 
pouiis  was  six  hundred  and  fifty  dollars  44  cents. 

Two  dividends  have  been  declared  on  the  capital  stock  of  the  Com- 
pany, equal  to  fifteen  per  cent,  on  the  number  of  shares  issued  at  the 
time  of  their  declaration.  The  tax  on  the  last  of  these  dividends, 
amounting  to  fifteen  hundred  and  ninety-five  dollars  sixty-four  cents, 
has  been  paid  into  the  State  Treasury. 

The  sums  heretofore  paid  annually  to  the  Commonwealth,  since  the 
act  of  assembly  took  effect,  are  as  follows:  1841—^1,700-28;   1812- 
gl,98S-07;  1843—82,121-45;  1844— $2,329-12;  1845—^2,470-52. 

Of  the  loans  obtained  by  the  Company,  the  only  existing  incum- 
brance is  a  mortgage  formerly  held  by  the  Bank  of  the  United  States, 
and  which,  since  the  last  annual  meetin?,  has  been  further  reduced 
by  the  payment  of  ten  thousand  dollars,  leaving  a  balance  due  of 
twenty-five  tliousand  dollars— one-half  of  its  original  amount. 

The  shares  of  capital  stock  amount  to  eight  thousand— equal  to  the 
sum  of  four  hundred  thousand  dollars,  and  exhibiting  an  increase  on 
the  amount  reported  at  the  lasi  meeting  of  the  Stockholders,  as  then 
issued,  of  seventeen  hundred  and  eighty-nine  shares. 

The  issue  of  these  shares  was  consequent  upon  the  subscriptions 
requisite  for  the  payment  of  iron  in  the  course  of  importation,  and 
also  for  the  extension  of  the  road  to  the  Swatara  coal  district. 

This  district,  according  to  a  report  made  to  the  legislature,  contains 
an  area  of  one  hundred  and  twenty  acres  of  coal  land. 

In  rendering  thus  tributary  to  the  Company's  road  a  field  so  exten- 
sive, It  IS  believed  that  to  the  coal  trade  generally,  the  connexion  will 
prove  beneficial  by  an  increased  transportation  through  the  great 
channels  of  communication  with  the  Schuylkill  region.  The  distance 
from  Tremont,  at  the  head  waters  of  the' Swatara,  to  the  proposed 
pomt  of  connexion  on  the  West-West  Branch,  is  estimated  to  be  seven 
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miles  and  a  quarter.  The  grading  of  the  work  is  begun,  and  with 
every  probabihty  of  completion  abonl  the  first  of  June  next.  Of  the 
superstructure  it  may  be  remarked,  that  it  is  intended  to  be  of  the 
same  liind  as  that  now  in  use  on  the  best  portions  of  the  road. 

For  the  supply  of  iron  rails  no  contracts  as  yet  have  been  made. 
The  state  of  the  foreign  market  being  so  changed  since  the  last  orders 
of  the  Board  were  given,  action  on  this  subject  is  necessarily  deferred. 

The  attention  of  the  managers,  moreover,  has  been  drawn  to  the 
specimens  of  railroad  iron  recently  produced  by  American  skill,  and 
which  are  so  creditable  to  native  enterprise  as  to  present  strong  in- 
ducements for  the  preference  of  a  home  market  in  procuring  the  sup- 
ply of  this  material.  Should  it  therefore  be  in  the  power  of  the 
managers  to  avail  themselves  of  such  source,  the  circumstance  will  be 
reported  with  nuich  gratification  at  a  future  meeting  of  the  stock- 
holders. 

It  is  known  to  the  stockholders,  that  in  the  re-construction  of  the 
Company's  road,  the  chief  object  was  to  provide  a  superstructure  of 
substantial  character,  capable  of  sustaining  the  heavy  and  increasing 
transportation  of  the  district,  and,  as  a  consequence,  to  exclude  those 
large  disbursements  for  annual  repairs,  which  had  been  incidental  to 
the  original  work. 

The  accomplishment  of  the  object  chiefly  in  view  having  been  at- 
tended with  the  consequence  anticipated,  it  may  be  interesting  to  state, 
that  for  three  successive  years,  the  aggregate  amount  expended  for 
repairs,  does  not  equal,  by  the  sum  of  six  hundred  dollars,  the  dis- 
bursements on  such  account  during  tlie  year  1841. 

But  it  is  also  known  to  the  stockholders,  that  no  superstructure,, 
however  substantial  its  kind,  can  be  regarded  as  permanent ,  except 
in  the  relative  sense  of  the  term.     The  effects  of  time,  or  use,  and  of 
climate,   however   imperceptible   at    first,    are  nevertheless   certain, 
and  ultimately  visible  in  a  deterioration  which  is  beyond  repair. 

It  is  the  part  of  wisdom,  therefore,  to  prepare  for  such  results;  and 
believing  that  there  existed  among  the  stockholders  coincidence  of 
opinion  on  this  subject,  the  Board  recently  adopted  a  resolution,  au- 
thorizing the  reservation  annually,  of  a  sum  to  be  appropriated  to  the 
foundation  and  increase  of  a  fund  to  be  entitled  "The  Depreciation 
Fund  of  the  Mine  Hill  and  Schuylkill  Haven  Railroad  Company;" 
the  renewal  of  the  Company's  works,  as  occasion  may  in  future  re- 
quire, being  exclusively  the  object  of  said  fund. 

In  regard  to  the  deterioration  of  railroads,  the  managers  are  aware 
that  very  different  conclusions  are  formed  by  those  who  advocate 
either  of  the  two  principal  modes  of  transportation  now  used  for  inland 
communication,  or  trade.  But  in  reference  to  their  action  on  the  sub- 
ject of  the  resolution  adopted,  the  Board  anticipate  no  serious  diffi- 
culty. The  experience  of  foreign  corporations  furnishes,  with  the 
authority  of  precedent,  a  standard  also  of  estimates  which,  with  other 
sources  of  consultation,  will  serve  to  direct  the  managers  in  their  final 
judgment  on  so  important  a  question. 

Should,  therefore,  the  resolution  of  the  Board  be  carried  into  effect, 
the  perpetuation  of  the  Company's  works  for  great  public  interests, 
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may  be  regarded  as  beyond  doubt;  whilst  an  opposite  course  must 
result  in  an  annihilation  of  capital,  which  at  present  gives  efficiency 
to  the  operations  of  the  miner,  and  value  to  the  possessions  of  the 
landholder. 

Since  the  transportation  was  commenced,  the  net  miscellaneous 
tonnage  which  has  passed  the  scales  of  the  Company,  amounts  to /m>o 
millions  four  hundred  and  twenty-seven  thousand  seven  hundred 
and  ninety-one  tons.  To  this  amount  must  be  added  the  tonnage 
which  lias  passed  during  the  same  period,  toll-free,  vmder  an  allow- 
ance to  the  operators,  originally  of  five,  and  subsequently  of  seven 
and  a  half  per  cent.,  v\z.,  one  hundred  and  seventy-six  thousand  tons. 
The  enterprize  thus  shown,  in  a  branch  of  trade  so  important  to  the 
conmiunity,  is  certainly  entitled  to  the  highest  commendation,  but 
cannot  be  dissociated  from  the  interests  of  those  whose  capital  has 
constructed  the  avenues  to  a  market. 

In  reviewing  tlie  past,  it  is  due  to  the  stockholders  to  state,  that  for 
a  series  of  yeiifs,  there  was  expended  for  permanent  improvements, 
and  exclusively  of  the  disbursements  for  general  repairs  and  expenses 
of  the  Board,  a  sum  almost  equal  to  one-half  of  the  tolls  received  du- 
ring the  same  period;  wliilst  the  loans  obtained  by  the  Company  were 
necessarily  at  the  same  time  subjects  of  consideration  in  the  employ- 
ment of  means  for  their  reduction,  or  gradual  repayment. 

Experience  has  therefore  demonstrated,  that  so  long  as  a  just  sense 
of  this  reciprocity  exists  among  the  operators,  the  resources  of  the  dis- 
trict embraced  by  the  Company's  works,  will  continue  to  receive  a 
development  at  the  hands  of  the  stockholders,  commensurate  at  all 
times  with  their  ability. 

On  behalf  of  the  Board  of  Managers, 

JAMES  DUNDAS,  President. 

Philadelphia,  January  \2th,  1S46. 


Report  of  the  President  and  Managers  of  the  Philadelphia  and 
Reading  Railroad  Company  to  the  Stockholders,  Jan.  12,  1846. 

The  managers  have  much  pleasure  in  conmiunicating  to  you  the 
present  position  of  the  Company,  the  business  of  the  past  year,  and 
the  arrangements  which  are  made  for  the  future. 

Annexed  is  a  statement  from  tlie  Treasurer,  showing  the  liabilities 
on  the  oOlh  November  last. 

It  will  be  observed  that  at  that  time  the  Company  was  encumbered 
with  a  large  floating  debt.     The  managers  have  since  made  a  nego- 
tiation with  the  Share  and  Bond-holders  on  the  following  terms,  viz.  : 
For  an  issue  of  Stock  at  par,  v^l, 100,000 

«     Mortgage  Bonds,  payable  1S60,  do.,  250,000 

"     Obligations,  ''         January  1,  1848,  75,000 

"  Do.  "  "         1,1819,  75,000 

making  in  all,  one  million  five  hundred  thousand  dollars. 

For  the  obligations,  payable  in  1848  and  1849,  the  money  will  be 
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immediately  paid,  and  the  residue,  one-fifth  in  cash  and  the  balance 

in  four  quarterly  instalments. 

The  first  payment  of  270,000  has  been  placed  in  the  hands  of  the 

President  and  Treasurer,  (in  money,  and  in  the  obhgations  of  the 

Company  now  due,)  to  await  your  approbation  of  the  arrangement, 

and  your  authority  for  the  issue  of  the  shares  and  bonds. 

By  reference  to  the  statements  of  the  Treasurer,  it  will 
be  seen  that  on  the  30th  November  last,  the  entire 
debt  was        -  -  -  ^8,318,530-91 

From  which  deduct 

Cash  and  cash  assets,  -  62,17S-9S 

Bonded  debt,  -  -        6,637,20000 

Permanent  mortgages,  -  124,500-00 


6,823,878-98 

Leaving  of  floating  liabilities,  -  $1,494,651-93 

which  are  provided  for  by  the  negotiation  just  completed. 

The  managers  feel  that  it  must  be  a  matter  of  great  satisfaction  to 
the  proprietors,  to  know  that  the  business  of  the  past  year,  and  the 
very  flattering  prospects  for  the  future,  have  enabled  them  to  com- 
plete so  favorable  an  arrangement. 

A  statement  is  subjoined,  showing  the  net  revenue  for  the  fiscal 
year,  to  be  -  -  -  §507,304-99 

If  the  Company  had  been  then  free  from  a  floating  debt,  the  result 
would  be  thus;  viz.: 
Interest  on  old  bonded  debt,  §6,637,200  =  388,824-00 

Do       "  new  do,  400,000=   24,000-00 


^412,824-00 


Leaving  for  the  holders  of  Slock  with  the  proposed  new 

issue  amounting  in  all  to  S3, 120,000.  -  §94,450-99 

which  would  be  upwards  of  three  percent. 

The  want  of  a  larger  number  of  engines  and  coal  cars  has  again 
limited  the  revenue,  although  those  in  use  have  been  quite  equal  in 
efficiency  to  the  most  sanguine  estimates  made  at  the  beginning  of  the 
year. 

The  rapidly  increasing  business  in  coal  has  induced  the  managers 
to  assume  the  responsibility  of  contracting  for  1000  new  iron  coal  cars, 
and  17  locomotive  engines  of  tlie  first  class,  to  be  delivered  prior  to 
Isl  June  next. 

Taking  past  experience  as  a  basis,  the  machinery  now  employed 
in  the  coal  trade  and  that  contracted  for,  will  be  fully  adequate  to  the 
transportation  of  1,250,000  tons  of  coal  during  the  present  year. 

The  Company  have  already  received  applications  from  parties  en- 
gaged in  that  trade  for  the  conveyance  of  a  quantity  far  beyond  ths 
amount  specified. 

As  the  parties  making  these  proposals  may  fall  short  of  the  business 
they  now  expect,  the  managers  submit  to  you  the  propriety  of  authori- 
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zing  them  to  contract  for  500  more  coal  cars  with  a  corresponding 
increase  of  locomotive  power.  They  beUeve  that,  unless  the  pros- 
perity of  the  country  is  checked  by  unforeseen  circumstances,  there 
will  be  full  employment  for  all  the  proposed  machinery  by  the  1st  of 
July  next,  at  which  time  it  could  be  placed  on  the  road. 

For  your  information,  and  to  enable  you  to  arrive  at  a  proper  con- 
chision  on  this  question,  a  table  taken  from  the  Miner's  Journal  of  the 
10th  inst.  is  affixed,  showing  the  quantity  of  anthracite  coal  sent  to 
market  from  the  diflerent  regions  in  Pennsylvania,  from  the  com- 
mencement of  the  trade  in  1820  to  1845,  inclusive. 

It  will  be  perceived  that  the  quantity  exported  from  the  Schuylkill 
region  increases  in  a  much  larger  ratio  than  from  any.  other,  having 
more  than  doubled  during  the  last  four  years.  It  will  also  be  noticed 
that  the  increase  in  the  business  of  this  Company  is  altogether  unpre- 
cedented. 

ll  may  be  satisfactory  to  the  proprietors  to  have  the  views  of  the 
managers  relating  to  the  business  of  the  current  year,  based  upon  the 
capabilities  of  the  machinery  now  on  the  road,  and  that  contracted 
for  and  in  course  of  delivery,  as  well  as  the  revenue  resulting  from  it. 
It  would  be  as  follows,  viz.  : 

Gross  Receipts. 

From  passengers,  merchandize,  mail,  rent  of  wharves  at 

Richmond,  &c.,       -  -  .  _  ^225,000 

For  transportation  of  coal,  1,250,000  tons,  say  at  iSl-20,         1,500,000 

v^  1,72  5,000 


Tons. 

Tons. 

Tons. 

Say,  in  January,    50,000 

May, 

110,000 

Sept. 

140,000 

February,  40,000 

June, 

130,000 

Oct. 

140,000 

March,  '    70,000 

July, 

150,000 

Nov. 

120,000 

April,         90,000 

Aug. 

150,000 

Dec. 

60,000 

The  expenses  as  estimated  by  the  Superintendent  of  Transportation 
and  Engineer,  are  as  follows,  viz: 

For  the  transportation  of 

1,250,000  tons  of  coal                at  33  cents,  jS4I  2,500 
32,500         '•     merchandize  at  75     "  .                 24,375 
38,000  passengers,                 at  41     '<  15,580 
Expenses  of  transportation  of  coal,  passengers,  and  mer- 
chandize over  the  State  Railroad,  for  the  year,  -         32,800 
Superintendence  and  salaries,      -                 -  _                 17,000 
Otiice  expenses,  stationary,  &c.,             .                 -  _         4,450 
Wages  of  Watchmen  at  depots  and  switches,  4,200 
Work  at  depots,  &c.,      -                 -                 -  .                  1,600 
Sundries,  and  all  other  expenses,        -                 -  -         2,475 


Expenses  of  transportation  department,       -  -         jS  514,980 
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Brought  forward,  §514,980 

Repairs  of  roadway. 
Watchmen  on  bridges, 

To  which  add 
Dumpage,  -  - 

Contingent  expenses  of  office  in  Philadelphia, 


$112,000 

10,000 

122,000 
70,000 

- 

30,000 

Total  expenses,  -  -  .    -  iS736,980 


Leaving  a  balance  of  -  ^988,020 


The  managers  state  that  they  can  at  once  contract  for  the  transpor- 
tation of  the  quantity  of  coal  stated  in  the  foregoing  estimate. 

They  submit  that  their  past  experience  warrants  them  in  asserting 
a  most  confident  opinion  that  the  expenses,  with  such  a  traffic,  will 
not  exceed  the  estimate. 

That  experience  is  confirmed  by  English  Railway  Companies, 
which  have  been  doing  a  large  coal  traffic  for  many  years.  At  the 
head  of  these  stands  the  Stockton  and  Darlington.  On  a  late  occa- 
sion, before  a  committee  of  the  British  Parliament,  Joseph  Pease,  Esq., 
chairman  of  that  Company,  stated,  with  reference  to  the  transpor- 
tation of  coal  on  the  proposed  London  and  York  Railroad,  that 
one  farthing  per  ton  per  mile,  would  be  found  ample  to  cover  all 
transportation  expenses,  including  five  per  cent,  per  annum  interest 
on  the  capital  employed  in  the  movable  stock  and  the  proportion  of 
maintenance  of  way  belonging  to  this  branch  of  the  traffic. 

At  this  rate,  the  expense  of  conveying  coal  from  Pottsville  to  Rich- 
mond would  be  about  47  cents  per  ton,  or  deducting  interest  on  cars 
and  engines  40  cents  per  ton,  including  maintenance  of  way,  or  about 
30  cents  for  mere  transportation. 

This  is  rather  less  than  our  experience  hitherto,  though  if  the  road 
was  exclusively  stocked  with  the  large  cars  and  engines,  the  expenses 
would  be  diminished  within  this  estimate. 

Some  of  the  elements  of  expense  may  be  greater  and  some  less 
than  here,  but  if  on  the  whole  this  is  somewhat  in  favor  of  the  English 
lines,  it  must  be  observed  that  our  gradients  are  infinitely  more  favor- 
able than  those  on  the  proposed  London  and  York  railway,  to  which 
this  evidence  refers. 

The  great  knowledge  of  Mr.  Pease  upon  this  subject  must  be  re- 
garded as  the  reason  for  this  reference  to  his  views.  The  managers 
respect  his  opinion  as  the  highest  authority  which  can  be  quoted  on 
this  question. 

The  statements  of  the  superintendent  of  transportation,  and  engineer 
are  appended. 

It  will  be  observed  that  the  revenue  from  the  transportation  of  coal, 
(the  chief  business  of  the  Company.)  is  nearly  double  that  of  the  pre- 
vious year,  the  cost  of  transporting  it  reduced  from  41^*^  to  37-Jg.  cents 
per  ton,  and  that  a  still  further  reduction  may  be  expected. 


Report  of  the  Philadelphia  and  Reading  Railroad  Co.         95 

The  accompanying  documents  are  full  and  explanatory,  and  there- 
fore require  but  little  comment. 

By  reference  to  the  general  account  of  the  Treasurer,  it  will  be  seen 
that  the  liabilities  of  the  Company — 

On  the  30th  November  last,  were  -  §10,338,530-91 

Deduct  cash,  -  -  §5,059-02 

Balance   due  transportation   account  for 

freight  bills  due,  &c.,  &c.,  57,119-96  62,178-98 


^10,276,351-93 
The  same  on  Nov.  30,  1844,  9,398,354-96 


Increase,  -  i^877,996-97 

The  expenditures  have  been  as  follows,  viz  : 
Constructioi],  (see  Engineer's 

report,)  $346,965-45 

do.  for  claims  adjust- 
ed and  settled  since 
last  report,  24,491-08 


§371,456-53 

Railroad  iron,                 .                         .  11,333-50 

Land  damages,                           .  32,923-70 

Engines  and  cars,         .                         .  312,186-78 

Real  estate,       .                            .  23,173-07 
Depots  and  workshops,  including  new 

engines,  machinery,  stationary,  &c.,  59,516-18 
Commissions  and  charges,                     .  40,190-38 
Materials  on  hand,                      .  23,826-59 
Interest,  including  arrears  on  claims  un- 
settled at  last  report,            .  510,696-23 


§1,385,301-96 
Deduct  net  receipts,     .  .  507,304-99 


§877,996.97 


In  conclusion,  the  managers  congratulate  the  stockholders  on  the 
prosperous  position  of  the  Company. 
By  order  of  the  managers, 

(Signed)         JOHN  TUCKER,  President. 

Office  of  the  Philadelphia  and  Reading  Railroad  Company, 
Philadelphia,  January  10th,  1846. 


The  following  statements  are  extracted  from  the  Report  of  G.  A. 
Nichols,  Esq.,  Superintendent  of  the  Transportation  Department, 
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Civil  Engineering. 
Condensed  table^  showing  disposition  of  above  Engines. 


How  Employed,  or  in  what  order. 

Classes. 

\sL  1  2d. 

3d.  Total 

In  daily  use  in  good  order,  on  Reading  i 
Railroad,  or  Lateral  Roads,  in  Coal  Re-  > 
gion            .                  .                  .              ) 

In  Workships,  under  repair, 

In  good  order,  ready  for  use, 

Altering  and  Rebuilding  to  more  efficient  1 
Engines,           .               .               .              ) 

Out  of  use  at  present 

Totals 

14 

1 
1  1 

22 

3 
2 

2 

1 

5       41 

j 

1   '       5 

l!       4 

1  1      3 

-i    ' 

16  1  30 

8  j     54 

EXTRACT  FROM  STATEMENT  F. 

Work  and  Repairs  of  all  Locomotive  Ejigines  owned  by  the  P.  and 
R.  R.R.  Co.,  for  the  year  ending  Nov.  30th,  1S45. 

1st  class.  2d  class.  3d  class.  Total. 

Total  of  all  miles  ran,       283,140       417,863       109,282       810,285 

Total  number  of  tons  hauled  one  mile,  not  including 

engine  or  tender,  191,514,962 

Average  weight  of  loaded  coal  trains  down,  not  includ- 
ing engine  or  tender, 

Average  weight  of  empty  coal  trains  up,  not  including 
engine  or  tender, 

Average  weight  of  passenger  train,  not  including  en- 
gine or  tender,      -  -  -  - 

Oil   used   by    engine  and   tender,   with   above    coal 
train,  per  90  miles,  in  qts., 

Oil  used  by  engine  and  tender  of  passenger  train,     Jo., 

All  tons  of  2,000  lbs. 

Repairs  of  above  Engines. 

Wages  of  all  mechanics  at  repairs,      -  -  ;g  16,406-29 

Cost  of  all  materials  used,  iron,  steel,  brass,  &c.,  10,813-91 

Superintendence,  tools,  oils,  paints,  &c.,  -  2,72105 
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32tV 


7-2 
'TIT 

2-«- 

1  0 


Total  cost  per  year, 


g  29,941-25 


Total  number  of  miles  ran  by  all  engines  owned  by  com- 
pany from  May,  1838,  to  present  date,    -  -  2,270,965 
Total  number  tons  hauled  one  mile  between  same  dates,  387,039,215 
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STATEMENT  G. 
Repairs  and  Renewals  of  Coal,  Freight  and  Passenger  Cars,  on  the 
P.  8)-  R.  h'.R.,  for  the  year  ending  Nov.  30,  1845. 

Coal  and  Freight  Cars. 


Wages  of  all  mechanics  at  repairs  and  renewals, 
Cost  of  iron,  steel,  brass,  and  all  metals,  &c., 
do.        do.    timber, 
Superintendence,  oil,  tools,  paints,  &c., 


Number  gallons  oil  used  by  Coal  and  Freight  Cars,  during  year. 
Number  lbs.  tallow. 

Passenger  Cars. 

Wages  of  all  mechanics  at  repairs,  renewals  and  alterations. 
Cost  of  all  materials,  ----- 

Superintendence,  oil,  tools,  paints,  &c., 


Number  gallons  oil  used  during  year, 
do.        lbs.  Tallow. 


■S  20,070-98 

18,132-07 

6,137-64 

4,434-07 

•S  48,774-76 

10,782 
31,732 


$  1,684-37 

1,961-08 

466-88 

8  4,112-33 

184 
670 


STATEMENT  H. 

Items  of  Cost,  in  detail,  of  hanling  Coal  on  the  P.  <§•  R.  R.R.,  for 

the  year  ending  November  30,  1S45. 

Per  round  trip  of  186  miles,  from  Coal  Region  to  Tide  Water,  and  back,  with 
empty  cars;  transporting  an  average  load  of295  tons  of  Coal. 


Items  of  Cost. 

No. 

Descript'n. 

Rate. 

Atn't. 

Wages  of  Engineer, 

2 

Days 

240 

^4-80 

Do.    Fireman, 

2 

do. 

1-32 

264 

Do.     Conductor, 

2 

do. 

1-40 

2-80 

Do.     Brakemen, 

5 

do. 

0-97 

4-85 

Wood  for  fuel. 

12-62 

Cords 

3-50 

44-17 

Oil  for  Engine  and  tender, 

3-6 

Gallons 

•90 

3-24 

Oil  and  tallow  for  cars, 

295 

Tons 

•015 

4-42 

Repairs  of  Engine  and  tender, 

186 

vliles 

-049 

9-11 

Do.      for  coal  cars, 

295 

Tons 

-058 

17-11 

Renewals  of  Sundries,  Ropes,  Lamps,  &c. 

295 

do. 

-006 

1-77 

Supplying  water, 

13 

VT.  Gall's 

•OoO 

1-04 

Use  of  assistant  engine  at  Falls'  Grade, 

295 

Tons 

-Oil 

3-25 

Car  Couplers,   Greasers,   Timekeepers, 

Despatchers,  and  Turning  crews. 

295 

do. 

-009 

2-65 

Allowance  for  Engines  laying  over,  assist- 

ant Engines  in  snowstorms,  &c.,  broken 

trips,  and  sundry  petty  expenses, 
Equal  to  37*1  cents  per  ton. 

295 

do. 

•0253 

7-61 

109-46 
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AMERICAN  PATENTS. 


List  of  American  Patents  luhich  issued  in  the  month  of  April . 
1845,  loith  Remarks  and  Exemplifications.  By  Charles  M.  Kel- 
ler, late  Chief  Examiner  of  Patents  in  the  U.  S.  Patent  Office. 


1.  For  an  improvement  in  the  Mode  of  Regulating  the  Delivery  of 

the  Yarn  in  Power  Looms;  Ben.  Slingerland,  Paterson,  Passaic 

county,  N.  J.,  April  1. 

The  object  of  this  improvement  is  to  take  the  feed  of  the  yarn  by 
its  own  tension  from  the  yarn  beam,  which  is  effected  by  passing  the 
yarn  from  the  yarn  beam  around  three  small  rollers,  arranged  in  the 
manner  fully  explained  in  the  following 

Claim — "What  I  claim  as  my  invention  and  desire  to  secure  by  let- 
ters patent,  is  the  mode  of  arranging  rollers  1,  2  and  3,  for  the  pur- 
pose of  regulating  the  delivery  of  the  yarn.  The  arrangement  being 
such  by  placing  one  of  the  rollers  between  and  above  the  other  two. 
and  carrying  the  yarn  under  roller  No.  3,  then  over  No.  2,  and  then 
under  No.  1,  and  from  thence  to  the  heddles,  so  that  the  tension  of  the 
yarn  draws  the  upper  one  upon  the  other  two,  to  increase  the  bite  oil 
the  yarn,  and  thus  prevent  sHpping,  all  as  herein  described." 


2.  For  an  improvement  in  the  Mode  of  Dredging  the  Channels  of 
Rivers,  &c ;  Henry  McCarty,  Pittsburg.  Pa.,  April  I. 

The  nature  and  object  of  this  improvement  is  fully  pointed  out  '\\\ 
the  following 

Claim — "What  I  claim  as  my  invention,  and  which  1  desire  to  se- 
cure by  letters  patent,  is  the  b(!fore  described  mode  of  scraping  the 
bottoms  of  rivers,  by  operating  a  floating  scoop  by  power  machinery, 
placed  in  a  separate  vessel,  anchored  on  the  opposite  side  of  the  riv- 
ver,  said  floating  scoop  being  attached  to  an  anchor  up  stream,  so  that 
the  current  will  carry  back  the  scoop  to  the  opposite  side  of  the  river 
at  the  termination  of  every  operation  of  said  scoop,  for  a  repetition  of 
the  action  of  the  scoop  ;  the  vessel  containing  the  engine  being  moved 
up  or  down  stream  as  the  work  progresses  by  the  power  of  the  engine 
as  described." 


3.  For  an  improvement  in  Carriage  Wheels  ;.  Eliphalet  S.  Scripture, 

New  York  City,  N.  Y.,  April  I. 

The  object  of  this  improvement  is  to  arrange  the  spokes  and  hub 
in  such  manner  as  to  aflford  a  ready  means  of  tightening  the  wheel 
when  the  spokes  become  loose  by  slirinking,  which  is  effected  by 
inclining  the  spokes  either  way  from  the  plane  of  the  wheel  to  form 
what  is  termed  a  double  dished  wheel,  one  half  of  the  spokes  being 
inserted  in  a  permanent  hub  or  cheek  piece,  and  the  other  half  in  a 
movable  hu  >,  or  cheek  piece,  which  slides  on  the  pipe  box,  so  that  by 
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means  of  a  nut  the  movable  hub  can  be  forced  with  its  spokes  towards 
the  other,  and  thus  tighten  the  spokes. 

Claim — -'Having  thus  fully  described  my  improvement,  I  wish  it 
to  be  understood  that  I  do  not  claim  constructing  wheels  with  the 
spokes  bracing  by  projecting  the  inner  ends  out  from  the  plane  of  the 
wheels  on  each  side ;  nor  do  I  claim  screwing  the  ends  up  firmly 
against  a  centre  permanent  projection  on  the  hub,  as  that  would  not 
effect  the  object  1  have  in  view,  which  is  to  continually  tighten  the 
spokes  and  brace  them  out  against  the  felloes  as  they  wear  loose;  but 
what  I  do  claim  as  my  invention  and  desire  to  secure  by  letters  pat- 
ent, is  the  combination  of  the  pipe  box  with  tlie  cheek  pieces  into 
which  the  spokes  are  inserted,  and  fastened  by  plates  on  their  outside, 
a  space  between  said  cheeks  being  left  so  that  they  can  be  forced  to- 
wards each  other  to  tighten  the  spokes  as  they  wear  loose,  or  shrink, 
and  by  that  means  firmly  brace  the  wheel,  which  can  be  readily  taken 
to  pieces,  and  any  broken  or  defective  parts  replaced  by  perfect  ones." 


4.  For  an  improvement  in  Dies  used  i)t  Padding'  Hoe  Necks  ;  Na- 
than Brand,  Leonardsville,  Madison  county,  N.  Y.  April  1, 
The  permanent  and  movable  dies  have  each  a  flat  face  for  draw- 
ing the  metal,  a  semicircular  groove  for  rounding  the  neck  of  the  rods, 
and  a  cutting  edge  for  cutting  off  the  piece  when  completed,  so  that 
the  workman  by  shifting  the  piece  of  metal  from  one  part  to  another 
of  the  same  dies,  (one  of  which  is  moved  by  a  hammer,)  can  complete 
the  forming  of  the  metal  preparatory  to  padding  the  hoe.  The  die 
for  padding  the  hoe  (which  is  operated  on  by  a  trip,  tilt,  or  other  ham- 
mer) is  attached  to  a  horizontally  rotating  stock  to  admit  of  turning,^ 
that  any  part  of  the  die  may  be  brought  under  the  action  of  the  ham- 
mer. 

Claim — "  What  I  claim  as  my  invention  and  desire  to  secure  by  let- 
ters patent,  is  the  combination  of  the  die  with  the  rotating  stock,  for 
the  purpose  ajid  in  the  manner  described.  I  also  claim  composing 
the  die  of  the  flat  face,  the  groove,  and  the  cutter  as  described,  so  as  to 
perform  with  the  same  instrumentthe  three  operations  of  hammering, 
rounding,  and  cutting." 


5.  For  an  improvement  in  the  Connectins:  Rods  for  connecting  the 
crank  pins  of  three  or  more  driving  wheels  of  Locomotives  ;  Holmes- 
Hinckley,  Boston,  Mass.,  April  1. 

The  object  of  this  improvement  is  to  connect  three,  four,  or  more, 
driving  wheels  with  a  single  connecting  rod,  and  permit  those  between 
the  two  end  ones  to  have  a  vertical  and  lateral  play,  which  is  effect- 
ed by  having  the  crank  pins  of  the  intermediate  wheels  work  in  box- 
es that  slide  vertically  in  the  connecting  rods,  the  said  crank  pins  be- 
ing made  of  sufficient  length  to  give  end  play  to  the  axles. 

Claim — '■'I  claim  making  the  boxes  to  slide  vertically  in  the  con- 
necting rod,  in  combination  with  extending  or  lengthening  ihe  crank 
pins  of  the  wheels  beyond  the  said  boxes,  so  as  to  slide  through  them 
m  the  direction  of  their  axes,  as  set  forth:  the  whole  being  for  the 
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purpose  of  coiu'ertiiig  all  oi  the  several  wheels  of  the  engine  into 
drivers,  as  described. 


6.  For  an  improved  Instrument  for  Cutting  Grooves,  or  Indenta- 
tions, through  the  bark  and  sap  of  Pine  Trees,  to  procure  turpen- 
titie,  called  the  "  Double  operating  Turpentine  Shave,"  Geo.  R. 
Talley,  Westbrook,  Bladen  county,  N.  C,  April  1. 
The  following  claim  expresses  the  nature  of  this  instrument  very 
clearly. 

Claim — "  Having  thus  fully  described  the  maimer  in  which  I  con- 
struct my  double  acting  turpentine  shave,  and  pointed  out  the  opera- 
tion thereof,  what  I  claim  therein  as  new  and  desire  to  secure  by  let- 
ters patent,  is  the  connecting  of  the  two  gouge-formed  shaves,  or  cut- 
ters, with  tlieir  levers,  by  means  af  the  double  springs,  in  combination 
with  tlie  concave  guide  band,  by  which  combination  the  shaves,  or 
cutters,  are  moved  in  a  curve  the  reverse  of  that  described  by  the 
ends  of  the  levers  from  which  they  derive  their  motion:  and  I  do  here- 
by declare  that  I  do  not  intend  by  this  claim  to  limit  myself  to  the 
precise  form  in  which  the  instrument  is  herein  represented  and  des- 
cribed, but  to  vary  the  same  as  I  may  find  expedient,  whilst  I  attain 
the  same  end  by  means  substantially  the  same." 


7.  For  an  improvement  in  the  Se/f  Setting  Apparatus  for  Sawmills,. 

Ben.  Webb,  Warren,  Herkimer  county,  N.  Y.,  April  1. 

The  lever,  by  which  the  log  is  set,  is  connected  witli  the  slide  by 
an  elot)gated  hole  playing  on  a  pin,  and  to  this  lever  is  jointed  a 
hand,  or  pawl,  whicli  takes  into  the  teeth  of  a  pcraianent  rack,and  to 
preserve  the  same  inclination  of  the  hand,  or  pawl,  as  the  lever  vi- 
brates with  it,  there  is  a  roller  on  tlie  axis  of  the  hand,  or  pawl,  which 
travels  between  two  rails.  The  toothed  rack  is  adjustable  by  a  screw, 
to  set  the  apparatus  for  the  first  cut,  to  avoid  the  cutting  of  an  imper^ 
feet  plank  at  the  first  operation. 

Claim — "  1  do  not  claim  setting  the  head  and  tail  block  by  means 
of  a  rack,  pawl,  and  lever  ;  but  what  1  do  claim  is  the  before  describ- 
ed combination  of  the  railway  and  wheel  with  the  sliding  bar,  hand, 
and  lever,  arranged  and  operated  in  the  manner  and  for  the  purpose 
above  set  forth. 

"I  also  claim  the  setting  of  the  reversible  cogged  bar,  by  means  of 
which  it  can  be  adjusted  to  the  hand  when  reversed,  or  shifted,  for 
cutting  difterent  thicknesses  of  boards  in  the  same  log,  and  thus  avoid 
the  necessity  of  spoiling  the  first  board  cut  after  shifting,  or  turning, 
the  cogged  bar  as  described." 


S.  For  an  improvement  in  the  Axletrees   of  Wheeled    Carriages ;. 

James  Jones,  Gal  way,  Saratoga  county,  N.  Y.,  April  1. 

This  injprovement  is  for  a  method  of  securing  metallic  skeins,  or 
linings,  to  wooden  axles,  in  such  manner  as  to  admit  of  turning 
them  to  change  the  worn  part,  for  the  part  which  is  at  the    bottom 
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bears  the  whole  weight,  and  consequently  the  principal  part  of  the 
wear.  The  metallic  lining  is  slipped  on  to  the  wooden  arm,  from 
the  end  of  which  projects  an  iron  screw  rod,  that  passes  through  a 
hole  in  the  end  of  the  lining,  so  that  by  a  nut  on  the  end,  the  whole 
can  be  secured,  or  turned,  at  any  time. 

Claim — "  I  do  not  claim  to  be  the  inventor  of  hollow  skeins  for  axle- 
trees,  for  these  have  been  heretofore  used,  and  secured  permanently  to 
the  axletrees  by  bolts,  or  screws,  passing  through  them  into  the  axle- 
trees;  but  what  I  do  claim  as  my  invention,  and  which  1  desire  to  se- 
cure by  letters  patent,  is  the  before  described  manner  of  fastening  the 
skeins  to  the  axletree,  so  that  they  can  be  tightened,  and  turned,  and 
changed  in  position  whenever  they  become  loose,  or  uneven,  from  the 
shrinking  of  the  wood  and  the  rubbing  of  the  metallic  swrfaces,  or 
from  any  other  cause,  by  means  of  the  aforesaid  construction  of  the 
axletree  and  skeins,  and  arrangement  of  the  screw  rods  and  nuts, 
used  and  operated  in  the  manner  set  forth." 


9.  For  improvements  in  the  Printing  Press  \  Joel  G.  Northrup,  Cort- 

landville,  Cortland  county,  N.  Y.,  April  1. 

The  Patentee  says — "  In  my  press  I  employ  four  friskets,  which 
are  made  to  traverse  up  and  down,  being  governed  in  their  move- 
ments by  suitable  guides,  and  carried  by  pinions  and  ratchets,  to  be 
presently  described.  In  their  passage,  two  of  them  are  simultaneous- 
ly brought  opposite  to  two  forms  of  type  situated  vertically,  between 
which  and  two  platens  they  are  arrested  during  the  period  necessary 
for  taking  the  impression  ;  the  platens  being  brought  up  against  them 
by  a  revolving  shaft,  furnished  with  arms,  carrying  friction  rollers, 
and  the  impressions  are  thereby  taken;  at  this  time  one  of  the  friskets 
is  situated  above  the  platens,  and  the  other  below  them  ;  that  above 
opening  for  the  delivery  of  a  perfected,  and  the  feeding  in  of  a  blank 
sheet." 

Claim — "  I  do  not  claim  the  using  of  four  friskets  as  in  itself  new, 
but  I  claim  the  manner  and  combination  in  which  I  use  them,  which 
are  necessarily  different  from  any  heretofore  adopted  ;  -and  these  I 
claim  whether  the  form,  or  forms,  of  type  be  placed  vertically  or  hori- 
zontally, and  whether  two  impressions,  or  one  only,  be  taken  at  the 
same  time. 

"I  also  claim  the  manner  of  combining  and  arranging  the  parts  by 
which  the  power  is  applied  to  the  platens,  through  the  intermedium 
of  the  revolving  shaft,  which  is  made  to  operate  intermittingly,  and 
40  carry  arms  that  b^ar  upon  the  backs  of  the  platens,  as  herein  set 
Ibrth." 


10.  For  a  Mooring  Screw  to  be  used  as  a  substilule  for  Anchors ; 

Alexander  Mitchell,  Belfast,  Ireland,  April  1,  1845,  to  run  fourteen 

years  from  the  4th  of  July,  1833,  the  date  of  the  English  Letters 

Patent.* 

Claim — "And  1  declare  niy  invention  under  the  present  letters  pat- 
ent to  consist,  in  the  application  to  the  lower  end  of  the  wooden  pile 

*See  vol.  viii.  3rd  seriee,  1844,  p.  2,  for  a  description  of  tlii-  Screw,  with  illus- 
trations. 
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or  to  a  metal  pin,  or  shaft,  of  a  broad  metal  screw,  or  worm,  for  the 
purpose  of  enabling  such  a  pile,  or  piu,to  be  inserted  into,  or  extract- 
ed from,  the  grooves,  by  causing  it  to  turn  upon  its  axes  by  means  of 
cross  levers,  when  it  is  placed  with  its  pohit  directed  upon  penetrable 
ground  ;  and  I  claim  under  the  privileges  of  the  before  mentioned  let- 
ters  patent,  piles,  pins,  or  shafts,  so  armed  with  broad  metal  worms, 
or  screws,  whether  the  same  be  employed  for  piling  ground  for  the 
support  of  buildings  or  embankments,  or  to  obtain  a  secure  liold  of  the 
ground  for  the  purposes  of  mooring,  or  holding  fast,  ships  and  other 
floating,  or  stationary,  bodies. 


11.  For  improvements  in  Power  Looms,  for  Weaving  Plaids,  Ging- 
hams, &c ;  Erastus  B.  Bigelow,  Boston,  Mass.,  April  10. 
The  patentee  says — "The  nature  of  my  invention  consists  in  the 
mode  of  delivering  out  the  warp,  of  taking  up  the  finished  cloth,  and 
measuring  it  as  it  is  woven.  The  method  of  constructing,  arranging, 
and  operating  the  shuttle  boxes,  arresting  the  shuttles,  and  then  reliev- 
ing tlieir  points  from  the  pickers;  thereby  allowing  the  shuttle  boxes 
to  move  up  and  down  freely,  and  the  method  of  stopping  the  loom 
when  the  filling  breaks,  or  is  exhausted." 

Claim— "What  I  claim  as  my  invention  and  desire  to  secure  by  let- 
ters patent  is: 

1st,  The  combination  of  the  tension  or  yarn  roller  with  the  letting 
off  motion, so  that  when  the  yarn  roller  is  drawn  forward  by  the  pro- 
cess of  weaving,  the  let-off  is  put  in  motion,  which  relieves  the  yarn 
roller  and  allows  it  to  fall  back,  and  thus  stop  the  let-off,  and  I  also 
claim  in  combination  with  the  above,  the  break  for  preventing  tlie 
yarn  roller  from  moving,  while  beating  up  the  cloth. 

2nd.  In  combination  with  the  measuring  rollers,  I  claim  the  index 
wheel  and  hand  for  measuring  the  cloth  as  described. 

3d.  I  claim  the  combination  of  the  shuttle  boxes  witli  the  weight, 
or  spring,  by  means  of  the  chain  and  pulleys  and  pm  wheel  with 
which  the  weight  is  made  to  connect  to  cliange  the  pattern,  while  the 
machinery  is  guarded  against  injury  if  the  shuttle  should  not  be  sent 
home. 

4th.  I  claim  in  combination  with  the  j)ickers,  the  spring  lever,  ar- 
ranged and  operated  as  above  described,  so  as  to  arrest  the  shuttle  as 
it  enters  the  box,  and  then  to  fall  back  to  clear  the  point  of  the  shut- 
tle, before  the  box  changes. 

Lastly.  I  claim  the  combination  of  the  apparatus  for  stopping  the 
loom,  that  is  to  say,  the  combination  of  the  fingered  lever  with  the 
levers  in  the  manner  described,  and  in  combination  with  the  above, 
the  protector  and  stop  on  the  wheel,  to  arrest  the  motion  of  the  crank 
shaft,  and  throw  off  the  shipper. 


12.  For  an  improvement  in  the  Horse  Power,  for  driving  Machin- 
ery ;  Richard  Montgomery,  Sangerfield,  Oneida  county,  N.  Y., 
April  10.  " 

Claim — ■'<  I  am  aware  that  bevel  wheels  have  been  made  dishing,  or 
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concave,  for  the  purpose  of  permitting  other  wheels  to  turn  within 
their  peripheries,  and  I  am  also  aware  that  a  combination  of  wheels 
has  been  made  in  which  the  shaft  of  the  last  wheel  passes  through  the 
shaft  of  the  main,  or  master,  wheel,  and  therefore  I  do  not  claim  these 
as  of  my  invention;  but  what  I  do  claim  and  desire  to  secure  by  letters 
patent,  is  the  arrangement  of  the  bevel  cog-wheels  with  the  shaft  of 
the  last  wheel  passing  through  the  shaft  of  the  main  wheel,  in  combi- 
nation with  the  dished  form  of  the  main,  or  master,  wheel,  by  which 
arrangement  in  combination  the  whole  is  rendered  more  compact  than 
by  any  other  with  which  I  am  acquainted." 


13.  For  a  Self  Balancing  Sliding  Gate  ;  Aaron  Baker,  Western, 

Oneida  county,  N.  Y.,  April  10. 

Claim — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  running  the  self  balanced  gate  on  rollers,  or  pins,  at- 
tached to  the  posts  and  between  the  rails  of  the  gate,  by  means  of 
which  the  counterpoise  employed  in  railway  draw  bridges,  as  also  a 
rail  below  or  above  in  the  passage  of  the  gate,  as  in  sliding  doors,  are 
dispensed  with,  whether  this  be  applied  with  the  rails  of  the  gate 
horizontal  or  inclined  to  cause  the  weight  of  the  gate  to  close  ii,  as 
described. 


14.  For  an  improvement  in  Door  Locks;  John  Oxnard,  Portland, 

Maine,  April  10. 

The  tumblers  of  this  lock  when  bolted,  or  unbolted,  rest  on  the  pe- 
riphery of  a  metal  block,  (designated  in  thefollowing claim  by  the  let- 
ter D,)  which  is  turned  by  a  spindle.  A  portion  of  the  periphery  of  this 
block  is  cut  out,  and  a  hole  is  made  through  the  face  for  the  insertion 
of  a  bit  plate  (designated  by  the  letter  G,)  adapted  to  the  proper 
movement  to  be  given  to  the  tumblers  when  carried  around  by  the 
turning  of  the  block,  this  apparatus  answering  the  purpose  of  a  key 
to  increase  the  difficulty  of  picking. 

Claim — "  Having  therefore  described  my  improvements,  I  shall 
claim  the  revolving  block  and  bit  plate  as  applied  to  each  other  and  to 
the  bolt,  and  operating  upon  the  bolt  through  a  spring  lever  or  other 
suitable  contrivance  connected  to  the  bolt,  the  whole  being  substantial- 
Iv  as  herein  above  set  forth. 


15.  For  improvements  in  the  Machi)ie  for  Dressing  Stones  ;  J.  Kel- 
ler,  assignee  of  Daniel  Pfister,  Manedrof,  Canton  of  Zurich,  Swit- 
zerland, April  10,  1845,  to  run  fourteen  years  from  the  31st  of  Dec. 
1844,  the  date  of  the  European  Patent. 

The  chisels  are  attached  to  a  plate  one  behind  the  other,  each  in 
succession  projecting  a  little  more;  and  the  plate  has  a  short  recipro- 
cating movement,  the  plate  being  lifted  up,  for  the  return  movement, 
by  the  rotation  of  two  eccentric  shafts  that  operate  two  lifters  on 
which  the  plate  slides. 

Claim — "  1  claim  first  employing  several  cutting  instruments  at- 
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tached  to  a  straight  plate,  and  moving  over  a  space  equal  to  their  dis- 
tance apart,  so  as  only  to  be  in  action  a  small  portion  of  time  before 
they  are  relieved,  substantially  as  herein  set  forth;  the  cutters  each  pro- 
jecting over  the  one  below  it  the  depth  of  the  cut  to  be  made,  as  above 
fully  made  known. 

"Secondly,  the  method  of  moving  the  cutters  from  the  stone  after 
every  cut,  as  herein  described,  by  means  of  the  revolving  of  the  verii- 
cal  shafts,  or  any  other  means  substantially  the  same  for  the  purposes 
herein  described." 


16.  For  an  improvement  in  the  Heatins::  Jipparaius  for  Portable 

Vapor  Baths  ;  Thomas  S.  Lambert,  Utica,  Oneida  county,  N.  Y. 

April  10. 

In  the  pipe  which  rises  from  the  boiler  there  is  a  hollow  piston  into 
which  are  placed  the  substances  from  which  the  medicated  vapor  is 
to  be  produced,  and  this  answers  the  double  purpose  of  furnishing  the 
medicated  vapor,  and  as  a  safety  valve  to  regulate  the  pressure  of  the 
vapor  from  the  boiler. 

Claim — "  The  first  claim  is  limited  to  the  combination  of  the  hol- 
low piston,  with  the  boiler,  for  the  purpose  specified.  And  the  second, 
to  the  pecuhar  arrangement  of  the  burners  of  the  lamp  employed  to 
lieat  the  apparatus,  but  which  we  do  not  deem  sufficiently  nnportant 
to  describe,  as  it  could  not  be  made  clear  without  drawings." 


17.  For  an  improved  Method  of  Tanning  Leather :  Simon  Snyder, 

Dayton,  Montgomery  county,  Ohio,  April  10. 

Claim — "  What  I  claim  as  my  invention  and  desire  to  secure  by  let- 
ters patent,  is  the  preparation  of  the  hides,  or  skins,  lo  be  tanned,  by 
puncturing  or  perforating  them,  either  on  the  flesh  or  grain  side,  with 
holes  extending  either  entirely  or  partly  through,  so  as  to  admit  the 
tanning  more  freely  and  perfectly,  to  penetrate  and  operate  upon  the 
skin  or  hide." 


18.  For  an  improved  apparatus  for  Drying  Bagasse,  or  refuse  Sugar 
Cane;  Wm,  White,  assignee  of  Geo.  Merrick,  New  Orleans,  La., 
April  10. 

Claim — "Having  thus  fully  described  the  manner  in  which  I  con- 
struct and  arrange  my  apparatus  for  drying  bagasse,  what  I  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  combin- 
ing with  a  steam  engine,  or  other  furnace,  used  in  manufacturing  su- 
gar, of  a  horizontal  range  of  triple  flues,  in  such  manner  as  that  an 
endless  apron,  or  bagasse  carrier,  may  be  made  to  traverse  through 
two  of  the  said  flues,  whilst  the  heated  air  and  gaseous  products  of 
combustion,  are  made  to  pass  through  the  third,  or  middle,  flue,  on 
its  way  to  the  chimney.  The  respective  parts  being  arranged  and 
operating  substantially  in  the  manner  and  for  the  purpose  herein  ful- 
ly set  forth." 
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19.  For  a  Submarine   Telescope  for  examining  objects  under  the 

surface  of  the  water;  Sarah  P.  Mather,  Brook'lyn,  N.  Y.,  April  16. 

A  glass  lamp  is  attached  to  the  lower  end  of  a  tube  for  the  discharge 
of  the  gasses,  and  small  tubes  by  the  side  to  supply  air  to  the  lamp 
for  combustion.  This  constitiUes  the  instrument  for  eluminating  ob- 
jects under  water,  and  the  telescope  consists  of  a  tube  of  sufficient 
length  to  reach  from  the  surface  of  the  water  to  any  depth  required, 
with  an  opening  at  one  side  of  the  lower  end  covered  with  glass,  or 
a  glass  tube  at  the  lower  end  may  be  substituted  therefor.  A  reflect- 
ing mirror  is  placed  bade  of  this  aperture  !o  reflect  any  object  under 
water,  and  two  small  tubes  extend  from  the  lower  end  to  the  large 
lube  by  the  side  of  the  glass  tube  or  window,  up  to  the  water  surface, 
to  prevent  the  pressure  of  water  from  collapsing  the  large  tube. 

Claim — "Having  thus  fully  described  my  improvements,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  lamp,  or  other  light,  and  tubes,  substantially  in  the 
manner  and  for  the  purpose  above  described. 

I  also  claim  the  telescope  herein  made  known,  having  glass  at  its 
lower  end,  and  a  mirror  therein,  and  side  pipes  attached  thereto,  the 
whole  being  combined  and  arranged  as  herein  before  made  known." 


20.  For  an  improved  Apparatus  for  giving  hot  air,  or  vapor,  baths; 

Joel  H.  Ross,  N.  Y.,  April  16. 

The  patentee  says — '-'This  apparatus  consists  of  a  fountain  to  con- 
tain the  combustible  fluid  lo  be  used,  with  a  burner  attached,  at 
which  the  fluid  is  lo  burn;  a  boiler  to  contain  the  water  by  which 
the  steam  is  lo  be  generated  ;  a  frame  which  is  to  be  placed  around 
the  patient  to  receive  the  bath,  and  a  pipe  to  conduct  the  vapor  and 
liot  air  from  the  boiler  to  the  frame." 

Claim — -'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  boiler  with  the  steam  and  hot 
air  pipes,  having  the  communications  between  them  regulated  by  the 
valve,  the  whole  being  constructed  and  operated  as  above  described. 

•'I  do  not,  however,  intend  to  be  understood  as  confining  myself  to 
the  use  of  any  particular  metal,  in  the  construction  of  my  said  appar- 
atus, nor  to  the  precise  dimensionsof  the  several  parts  thereof  as  above 
mentioned;  these  may  be  changed  according  as  circumstances  may  re- 
quire." 


21.  For  an  improvement  in  the  Press  for  Pressing  Cotton,  ^'C.  ;  Jos. 

Slocum,  Syracuse,  Onondaga  county,  N.  Y.,  April  16. 

This  press  is  adapted  to  the  pressing  of  several  bales  at  one  time. 
A  horizontal  beam  is  carried  up  and  down  by  means  of  two  verti- 
cal screws,  and  operates  a  series  of  toggle  joints  connected  with  it, 
each  toggle  joint  being  provided  with,  and  operating,  two  follower?, 
on  opposite  sides,  so  that  two  series  of  bales,  which  are  carried  in  on 
cars,  are  all  pressed  at  the  same  time,  and  when  corded  up,  can  be 
drawn  out. 

Claim — "Having  thus  fully  described  my  improvement  in  presses, 
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what  I  claim  therein  as  new  is  the  combination  of  the  series  of  toggle 
joints  with  the  beam,  in  the  manner  described,  so  that  they  can  have 
a  lateral  motion,  without  straining  the  beam." 


22.  For  improvements  in  the  Locks  of  Pistols  and  other  fire  arms, 

having  several  barrels  connected  together  and  revolving  on  one 

spindle    parallel    with  the  barrels  ;    Ethan   Allen,   Norwich,  Ct., 

April  16. 

Claim — "Having  therefore  explained  my  improved  pistol,  I  shall 
claim,  extending  the  rear  end  of  the  dog,  or  catch,  rearwards  and  be- 
yond where  it  is  jointed  to  the  tumbler  of  the  percussion  hammer,  and 
connecting  the  upper  end  of  the  main  spring  directly  to  the  part  so 
extended,  or  otherwise  connecting  the  main  spring  to  the  dog, sons  to 
cause  it  to  operate  upon  the  hammer,  dog,  and  trigger,  substantially 
as  described ;  the  same  being  for  the  purpose  herein  before  specified. 

Also,  the  combination  of  the  fixed  angular  stud,  with  the  dog,  or 
catch,  jointed  to  the  tumbler,  for  the  purpose  of  enabling  a  person  to 
cock  tlie  percussion  hammer,  in  the  manner  as  above  set  forth. 

Also,  the  piece  of  metal  as  combined  with,  or  applied  to,  thesier  of 
the  trigger,  and  in  front  of  the  notch  thereof,  and  hook  of  the  catch, 
and  operating  upon,  and  in  relation  thereto  in  the  manner  and  for  the 
purpose  as  herein  before  explained. 

Also,  my  new  and  peculiar  arrangement  of  the  pitman  upon  the 
sier  of  the  trigger,  in  combination  with  the  construction  and  arrange- 
ment of  the  teeth  upon  the  breech,  or  rear  end,  of  the  cylinder,  or  se- 
ries of  barrels,  by  which  improvement  in  constructing  and  arranging 
the  aforesaid  parts,  I  am  enabled  to  very  much  simplify  them,  in  com- 
parison with  the  manner  in  which  they  have  heretofore  been  made 
and  disposed. 


23.  For  an  Argillous  Mastic ;  Wm.  H.  Chase,  U.  S.  Corps  of  Engi- 
neers, April  16. 

Claim — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  substitution  of  red  sand  stone  and  clay,  reduced 
To  a  powder,  in  their  natural  state,  or  argil,  silex,  and  the  oxide  of 
iron,  for  the  stone  of  Sessyl  or  Val  du  Travers,  or  other  assimilated 
materials,  in  combination  with  the  mineral  tar  of  Sessyl,  or  with  any 
other  bitumens,  used  in  the  formation  of  mastics,  or  in  the  use  of  red 
sand  stone  alone  with  mineral  tar  or  other  bitumens. 


24.  For  an  improvement  in  Door  Locks;  Rodolphus  Kinsley,  Spring- 
field, Hampden  county,  Mass.,  April  16. 

The  latch  bolt  of  this  lock  is  let  into  and  works  within  a  recess 
made  in  the  bolt  lock. 

Claim. — "  Having  thtjs  fully  described  my  improvement,  what  I 
claim  as  my  invention  and  desire  to  secure  by  letters  patent,  is  the  so 
combining  the  latch  bolt  and  bolt  of  the  lock,  as  that  one  will  slide 
within  a  groove  in  the  other,  in  the  manner  and  for  the  purpose  herein 
set  forth." 
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25.  For  ati  improvement  in  the  method  of  Constructing  the  Wheels 
of  Carriages,  fVagons,  Sfc;  Gershom  L.  Ackerman,  Troy,  Rensse- 
laer county,  N.  Y.,  April  16. 
The  object  of  this  improvement  is  to  insert  the  tenons  of  two  spokes 

in  one  mortise,  so  that  they  shall  brace  each  other^  instead  of  having 

a  mortise  for  each  separate  spoke. 

Claim. — "  What  I  claim  and  desire  to  secure  by  letters  patent,  is 

the  construction  and  use  of  wheels  with  two  spokes  in  one  mortise,  in 

the  manner  and  for  the  purpose  above  described." 


26.  For  an  improvement  in  the  Drop  Cut-off  Valves  of  Steam 
Engines  ;  John  Cochrane,  Baltimore,  Md.,  April  16. 

This  is  for  a  modification  of  the  checking  apparatus,  or  what  is 
known  as  the  dasher  and  pot  of  the  Sickles'  cut-otf  valves,  and  con- 
sists in  working  the  dasher  attached  to  the  stem  of  the  valve  within  a 
steam  dash  pot,  open  at  top  for  the  free  passage  of  steam,  and  having 
an  aperture  at  the  bottom  governed  by  a  valve  to  regulate  the  escape 
of  steam,  and  consequently,  the  descent  of  the  valve  on  its  seat. 

Claim. — "  What  1  claim  as  my  invention  in  this  machine  and  desire 
to  secure  by  letters  patent,  is  the  manner  of  using  the  dasher  or  piston 
that  is  attached  lo  the  stem  of  the  steam  valve  in  combination  with 
and  working  within  a  short  cylindrical  vessel,  or  check  chamber,  which 
is  open  at  top,  to  allow  a  free  passage  to  the  steam  in  and  out,  and  is 
furnished  with  an  adjusting  slide  to  regulate  the  escape  of  the  steam; 
by  which  means  the  valve  is  made  to  take  its  seat  without  striking  or 
noise." 


27.  For  improvements  in  the  Auxiliary  Steam  Engine  for  siipply- 
i7ig  steam  boilers  ivith  Water;  John  Cochrane,  Baltimore,  Md., 
April  16. 

The  patentee  says,  "The  intention  of  an  auxiliary  supply  engine  is 
not  only  to  supply  water  to  a  boiler,  but  to  preserve  the  same  at  a 
uniform  height  therein,  without  its  being  affected  by  any  irregularity 
in  the  consumption  or  evaporation  of  that  fluid;  said  auxiliary  engine 
stopping  and  starting  and  working  quickly,  or  slowly,  as  the  demands 
of  the  boiler  may  require.  Under  the  arrangement  that  I  prefer,  the 
admission  of  steam  to  the  auxiliary  engine  is  governed  by  a  float  and 
balanced  valves,  placed  in  a  chamber  outside  the  boiler,  but  commu- 
nicating therewith  by  two  branches,  one  above  and  |he  other  below 
the  water  line;  so  that  the  water  may  liave  the  same  level  both  in  the 
chamber  and  boiler.  The  float  is  furnished  with  a  tubular  stem  at 
bottom,  opening  into  it,  for  the  purpose  of  carrying  off  any  leakage; 
this  stem  passes  out  through  a  stuffing-box  in  the  lower  part  of  the 
chamber,  the  arrangement  of  this  part  being  substantially  the  same 
with  that  represented  and  described  in  the  specification  and  drawings 
accompanying  letters  patent  of  the  United  States  granted  to  me  on  the 
13th  day  of  July,  1844,  for  regulating  the  supply  of  water  in  steam 
boilers.  The  float,  however,  may  be  otherwise  arranged  and  modi- 
fied, the  only  requisite  being  that  its  action  on  the  steam  valve  should 
be  governed  by  the  height  of  water  in  the  boiler. 
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"  It  is  not  pretended  that  an  auxiliary  engine  for  the  vsupplying  of 
water  to  steam  boilers  is  in  itself  new,  such  engines  having  been  here- 
tofore employed  for  that  purpose:  but  I  have,  as  I  believe,  succeeded 
in  so  constructing  and  arranging  the  parts  of  such  an  engine  as  to 
obviate  the  main  difficulties  heretofore  encountered  in  the  attempts  to 
employ  them." 

Claim. — "Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  auxiliary  supply  engine,  what  1  claim  therein  as  new 
and  desire  to  secure  by  letters  patent,  is,  first,  the  manner  herein  de- 
scribed of  completing  the  stroke,  or  traversing  motion,  of  the  valve, 
by  the  commencing  return  stroke  of  the  piston  operating  on  the  spring 
arms,  substantially  in  the  manner  and  for  the  purpose  herein  set  forth. 

"I  likewise  claim  the  manner  of  regulating  tiie  stroke  of  the  water 
pump,  by  adjusting  the  same  by  means  of  a  valve,  or  cock,  as  set 
forth,  so  that  a  smaller  and  regulated  quantity  of  i;team  shall  be  ad- 
mitted to  the  lifting,  than  is  admitted  to  the  forcing,  side  of  the  piston 
as  described." 


28.  For  an  improvement  in  the  Truss  Frames  of  Bridges,  Sec,  Geo. 

W.  Thayer,  Springfield,  Hampden  county,  Mass.,  April  22. 

Diagonal  braces  extend  from  the  lower  end  of  one  post  to  the  upper 
end  of  the  next,  and  abutting  against  shoulders  on  the  posts,  and  these 
braces  are  crossed  by  other  braces  pinned  to  the  posts.  And  for  the 
purpose  of  cambering  the  trusses,  screw  rods  extend  from  post  to  post, 
above  and  belpw  the  junction  of  the  posts  and  diagonal  braces. 

Claim. — "  Having  thus  set  forth  my  invention,  I  shall  claim  the 
combination  of  one  or  more  series  of  iron  screw  rods  with  the  suspen- 
sion posts  and  chords,  or  string  pieces,  of  a  truss,  in  the  manner  and  so 
as  to  operate  substantially  as  herein  above  specified. 

<•!  do  not  claim  the  combining  with  the  posts,  braces  and  strings 
of  a  truss,  but  what  I  do  claim  is  the  arrangement  of  such  a  series  of 
braces  upon  the  outer  sides  of  the  truss,  and  so  that  they  shall  extend 
above  and  below  the  chords  thereof,  and  be  confined  to  the  truss,  sub- 
stantially as  above  described." 


29.  For  an  improved  mode  o(  Manufacturing  India  Rubber  Cloth; 

Nelson  Goodyear,  Newton,  Fairfield  county,  Conn.,  April  22. 

Claim. — "I  claim  as  my  invention,  the  method  of  rendering  India 
rubber  fabrics  solid  and  substantial,  for  the  uses  and  purposes  men- 
tioned, by  impregnating  and  combining  the  gum  with  grit,  iron,  or 
other  metal  filings,  or  other  hard  substances,  in  the  manner  specified, 
and  therefor  I  solicit  letters  patent." 


30.  For  an  improved  method  of  adjusting  the  follower  of  Presses  ; 

Daniel  Goss,  assignee  of  Joseph  C.  Colt,  Catskill,  N.  Y.,  April  22. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  at- 
taching one  or  more  hydraulic  cylinders  to  the  platen  or  follower  of 
the  press,  and  providing  them  with  valves,  so  as  to  allow  the  plungers 
to  work  out  and  in  the  cylinder,  according  to  the  pressure  on  the 
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platen;  the  valve  to  be  operated  upon  by  the  movement  of  the  press, 
so  that  the  platen  will  resist  an  increasing  force  as  the  power  of  the 
press  increases  more  or  less." 

Claim — "Having  thus  fully  described  my  application  of  the  self- 
adjusting  platen  and  shown  its  operation,  what  I  claim  therein  as  new 
and  desire  to  secure  by  letters  patent,  is  the  appliculion  of  the  hy- 
draulic cylinder  to  the  platen  of  the  toggle  joint  and  other  progress  in 
power  presses,  whether  it  be  by  applying  the  cylinder  direct  to  the 
platen,  or  through  the  medium  of  screws,  or  wedges,  racks  and  pin- 
ions, or  other  analogous  devices,  so  that  through  the  medium  of  the 
spring  and  gearing  attached  to  the  press, an  increasing  weight  is  tin-own 
upon  the  valve,  so  as  to  produce  the  desired  effect  upon  the  platen, 
the  whole  being  combined  and  operating  in  the  manner  herein  set 
forth." 


31.  For  obtaining  an  Extract  of  (Quercitron  hark,  called  ^^Flavine,"" 
lohich  contaiiifi  the  yelloiv  coloring  matter,  and  also  the  astringent 
portion  of  the  said  bark;  Geo.  C.  Close  and  Edward  Field,  Port 
Chester,  Westchester  county,  N.  Y.,  April  22. 
Claim. — "Having  thus  fully  described  our  process,  we  wish  it  to 
be  understood  that  we  do  not  claim  extracting  the  tannin  from  the 
coloring  matter  in  quercitron  bark,  as  that  has  before  been  done  by 
the  introduction  of  gelatine,  by  which  it  is  separated;  but  what  we  do 
claim  as  our  invention  and  desire  to  secure  by  letters  patent,  is  the 
process  of  evaporating  the  yellow  coloring  matter  and  tannin,  or  as- 
tringent matter  of  quercitron  bark,  substantially  as  here  described; 
that  is  to  say,  by  partially  evaporating  the  decoction  and  then  allow- 
ing the  coloring  matter  to  settle,  and  then  drawing  off  the  astringent 
liquid  and  preparing  it  for  the  uses  intended." 


32.  For  a  process  for  Manufacturing  an  Oil  from  the  residual  tarry 

liquid  of  Rosin  Gas  Works  ;  Wm.  T.  Clough,  Jersey  City,  N.  J., 

April  22. 

This  oil  is  a  compound  of  carbon  and  hydrogen,  which  is  procured 
by  the  dry  distillation  of  rosin,  or  from  the  residual  tarry  liquid  of  the 
rosin  gas  works. 

Claim. — "I  do  not  claim  the  particular  form  or  description  of  appa- 
ratus, still,  or  retort.  What  I  claim  is  the  process,  or  mode  of  produ- 
cing the  American  oil,  as  set  forth  in  the  above  specification  and 
drawings. 

"Such  apparatus  may  be  modified  or  varied;  as  circumstances  may 
require  from  time  to  time,  as  may  be  deemed  expedient. 

"  What  I  claim  is  the  process  as  herein  above  set  forth,  of  producing 
the  substance  which  I  denominate  the  American  oil,  such  process  be- 
ing conducted  substantially  in  the  manner  described." 


33.  For  an  improvement  in  Saw  Mills ;  James  Dane,  West  Derby, 
Orleans  county,  Vt.,  April  22. 
The  carriage  of  the  saw  mill  is  to  be  provided  with  two  longitudinal 
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rails  alon?  the  middle,  with  sufficient  space  between  them  for  the 
passage  off  lie  saw,  and  transverse  rest  bars,  to  support  the  log,  ex- 
tend from  these  to  the  side  rails  of  the  carriage,  so  that  by  this  means, 
the  log  and  the  board  that  is  being  sawed  are  supported  from  end  to 
end. 

Claim. — "  Having  thus  concluded  my  description,  I  shall  claim  the 
employment  and  use  of  the  longitudinal  centre  rail  pieces  and  trans- 
verse rest  bars,  as  combined  with  or  applied  to  the  rectangular  car- 
riage, and  for  the  purposes  as  above  described." 


34.  For  a  Self-acting  Feeder  for  Printing  Fabrics  ;  Alexander  Boyd, 

Providence,  R.  I.,  April  22. 

The  patentee  says, — "The  peculiar  object  of  my  self-acting  feeder, 
which  is  to  be  used  in  block  printing  of  calicoes,  mousselines  de  laine 
and  various  other  fabrics,  is  to  supply  the  sieve  cloth,  from  which  the 
blocks  receive  their  color,  or  colors,  with  the  requisite  quantity  of 
printing  material,  whether  the  same  be  of  one  or  of  several  dift'erent 
colors,  or  of  several  shades  of  one  color;  and  Uiv  mechanism  is  intended 
to  supersede  that  which  is  generally  employed,  and  which  requires 
great  nicety  in  its  construction  and  use,  but  is  very  liable  to  accidental 
mixture  of  the  several  colors,  and  consequent  loss  of  the  same  to  the 
printer. 

Claim —  "  Having  thus  described  my  invention,  I  shall  claim  a 
feeder  constructed  of  one  or  more  troughs  or  apartments,  and  with  the 
discharging  orifices  and  adjustable  valves  adapted  to  them,  the  whole 
being  for  the  purpose  as  hereinbefore  set  forth." 


35.  For  improvements  in  Locks  for  doors,  Bank  vaults,  l^-c;  Henry 
C.  Jones,  Newark,  Essex  county,  N.  J.,  April  26. 

This  is  for  improvements  in  a  lock  patented  by  Wm.  Hall,  on  the 
17th  of  August,  1843,  which  has  not  yet  been  reached  in  our  list  of 
arrears,  and  as  the  i)resent  improvements  could  not  be  clearly  under- 
stood without  reference  to  the  original  patent,  we  will  postpone  all 
description  of  these  until  we  notice  Hall's  patent. 

36.  For  an  improvement  in  the  manner  of  preparing  blocks  or  plates 
loith  raised  designs,  for  giving  impressions  in  the  manner  of  type 
or  block  printing;  A.VV.  Thompson,  of  Philadelphia,  Pennsylvania, 
April  26. 

Claim. — "  What  I  claim  as  constituting  my  invention  in  the  above 
described  process,  and  desire  to  secure  by  letters  patent,  is  the  prepa- 
ring of  designs  in  relief  in  copper,  or  other  suitable  metal,  for  the  pur- 
pose of  printing  typographically,  or  for  other  purposes  to  which  said 
designs  are  applicable,  in  the  manner  herein  set  forth  of  eflecting  the 
same,  that  is  to  say,  by  coating  a  block  or  plate  of  any  suitable  sub- 
stance with  a  ground  through  which  the  lines  of  such  design  may  be 
cut  or  traced,  as  set  forth,  and  giving  the  same  a  coating  of  conducting 
substance,  so  that  a  plate  in  relief  may  be  obtained  therefrom  by  the 
electrotvpe  process,  as  described." 

10* 
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37.  For  a  Machine  for  making  the  splints  of  friction  matches,  and 
for  inserting  them  in  frames;  Asa  Fessenden,  and  Templeton  and 
Luke  Knight,  Barre,  Worcester  county,  Mass.,  April  26. 
The  claims  in  this  patent  refer  to  and  are  wholly  dependent  on  the 
drawings,  which  are  very  complex.     We  are  therefore  under  the  ne- 
cessity of  omitting  them. 


38.  For  a  Machine  for  Skimming  Liquids ;  C.  Hearival,  Baton 

Rouge,  La.,  April  26. 

The  patentee  says — "The  nature  of  my  invention  consists  in  intro- 
ducing into  the  liquid  to  be  skimmed,  a  vessel  having  a  flanch  ex- 
tending out  horizontally  on  one  side,  with  a  rim  standing  up  on  its 
outer  edge,  as  hereafter  more  particularly  described;  said  vessel,  by 
being  revolved,  skims  the  liquid,  and  receives  the  skimmings  into  the 
centre  of  the  vessel. 

Claim — "  Having  thus  fully  described  my  macliine  and  its  opera- 
tion, what  I  claim  as  my  invention  and  desire  to  secure  by  letters  pat- 
ent is  the  apparatus  for  skimming  a  liquid,  by  means  of  a  vessel  in 
which  tiie  scum  is  collected,  by  the  revolution  of  the  flanch,  or  sweep, 
forming  a  kind  of  spoon,  acting  down  below,  but  very  near  the  level 
of  the  scum,  as  set  forth." 


39.  For  improvements  in  Machinery  for   Weaving  figured  fabrics  ; 

Wm.  Townshend,  Rochester,  Strafford  county,  N.  H  ,  April  26. 

The  object  of  these  improvements  is  to  dispense  with  the  jacquard 
frame  in  the  weaving  of  figured  fabrics,  by  substituting  an  endless 
belt  of  slats,  provided  with  projecting  pins,  which  throw  in  and  out 
of  play  a  series  of  hooks  to  whicii  the  harness,  or  mails,  are  suspend- 
ed, so  that  such  of  the  hooks  are  as  thrown  in  the  proper  position,  shall 
be  lifted  up  by  a  vibrating  frame  at  each  operation,  thus  shifting  the 
colors  and  figure. 

We  are  under  the  necessity  of  omitting  the  claim,  as  it  refers 
throughout  to,  and  is  wholly  dependent  on,  the  drawings,  which  are 
too  complex  for  insertion  here. 


40.  For  an  improvement  in  the  method  o(  Building  vessels  with  mov- 
able Keels ;  Thos.  F.  Griffith,  New  Market,  Dorchester  county, 
Md.,  April  26, 

The  permanent  keel  projects  but  very  little  from  the  bottom  of  the 
vessel,  and  to  this  is  fitted  the  movable  keel  in  such  manner  that  it 
can  be  connected,  or  disconnected,  at  pleasure.  Chains  are  attached 
to  the  upper  surface  of  the  movable  keel  which  pass  up  to  the  deck 
through  vertical  tubes,  and  other  chains  attached  to  the  side  of  the 
keel,  extend  around  the  outside  of  the  vessel.  When  it  is  desired  to 
put  on  the  movable  keel,  the  outside  chains  are  liberated,  and  the 
Inner  ones  drawn  up,  which  brings  the  keel  to  the  proper  position, 
and  it  is  there  secured  by  means  of  vertical  bolts  which  pass  through 
the  permanent,  and  enter  the  movable,  keel.     When  these  are  all  lib- 
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eratcd,  tlie  keel  ean  be  dravfii  up  to  the  side  of  the  vessel  above  the 
water  line. 

Claim — -'Having  thus  fully  described  the  nature  of  my  improve- 
ment in  building  vessels,  and  shown  the  manner  in  whicli  the  same 
is  carried  into  operation,  what  I  claim  therein  as  new  and  desire  to 
secure  by  letters  patent,  is  the  manner  of  attaching  a  movable,  to  a 
stationary  keel,  and  of  shipping  and  unshipping  the  same,  by  means 
of  bolts  and  chains,  substantially  as  herein  set  forth. 


Patents  Re-issued  fcrr  Amendvxent  in  the  month  of  April,  1845. 


For  an  improved  Method  of  supplying  water  to  steam  boilers  by 

means  of  an  auxiliary  steam  engine  ;  Isaac  N.  Coffin,  Washington, 

D.  C,  April  26. 

This  patent  was  originally  granted  on  the  30th  of  September,  1839, 
and  noticed  in  this  Journal  in  its  appropriate  place,  to  which  the  reader 
is  referred  for  an  explanation  of  the  principle  of  the  invention.  The 
following  is  the  amended  claim. 

"What  I  claim  as  new,  and  desire  to  secure  by  letters  patent,  is 
the  combination  of  the  float  with  tlie  valve,  steam  engine,  and  supply 
pumps,  substantially  as  herein  described,  so  that  the  depression  of  the 
float,  caused  by  a  deficiency  of  water,  shall  open  a  valve,  and  that 
the  steam  which  escapes  through  said  opening  shall  drive  an  engine 
to  operate  the  supply  pumps. 


List  of  American  Patents  ivfiich  issued  in  the  7nonth  of  January^ 

1842.     By  Charles  M.  Keller,  late  Chief  Examiner  of  Patents- 

in  the  U.  S.  Patent  Office. 

Continued  from  page  326  of  \'ol.  x,  third  series!. 
13.  For  improvements  in  the  Mortising  Machine ;  Jerub  A.  Fay, 

Keene,  Cheshire  county,  N.  H.,  Jan.  17. 

As  the  claim  refers  to,  and  is  dependent  on,  the  drawing,  we  are 
under  the  necessity  of  omitting  it;  but  it  is  limited,  first,  to  the  pecu- 
liar manner  in  which  the  chisel  shaft  swivels  on  the  part  which  con- 
nects it  with  the  lever,  by  means  of  a  spring  catch,  jointed  to  the  chis- 
el shaft,  which  catches  into  notches  in  the  bridles  that  suspend  the 
chisel  shaft  to  the  working  lever.  Second,  to  the  combination  and 
arrangement  of  parts  for  setting  the  chisel  shaft  farther  from,  or  near- 
er to,  the  frame,  bv  having  the  shaft  slide  in  the  heads  of  two  paral- 
lel bolts,  one  near  the  top,  and  the  other  near  the  bottom;  these  bolts 
slide  freely  in  the  frame,  and  are  connected  together  by  means  of  an 
iron  frame,  through  which  passes  a  regulating  screw,  by  the  turning 
of  which  the  chisel  is  set  for  any  thickness  of  work.  And,  third,  to- 
the  arrangement  and  combination  of  parts  by  which  the  depth  of  cut 
can  be  regulated  at  pleasure.  This  is  effected  in  the  following  man- 
ner,— viz.     The  lever  which  operates  the  chisel  is  at  top,  and  instead 
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of  being  connected  directly  with  the  treadle,  there  is  au  intermediate 
lever,  connected  with  the  treadle  by  a  connecting  link,  or  bridle,  and 
this  intermediate  lever  is  connected  with  the  upper  lever  by  a  bridle 
which  embraces  the  two  levers,  and  fits  in  notches  in  the  upper  part 
of  one,  and  the  lower  part  of  the  other.  Tfie  lower  face  of  the  inter- 
mediate lever  is  inclined,  and  provided  with  several  notches,  so  that 
by  shifting  the  bridle  from  notch  to  notch  the  depth  of  cut  will  be 
regulated. 


14.  For  an  improved  apparatus  for  Teaching  Geography  and  Jis- 
tromony  ;  Robert  Piggot,  Elk  Ridge  Landing,  Md.,  Jan.  17. 
Claim — "What  1  claim  therein  as  new,  and  desire  to  secure  by  let- 
ters patent,  is  the  forming  of  celestial  and  terrestrial  spheres,  or  of  por- 
tions thereof,  and  of  the  lines  representing  the  projections  of  snch 
spheres,  or  of  portions  thereof,  of  wood  or  of  other  light  materials, 
having  the  lines  representing  the  greater  and  the  lesser  circles,  or  ihe 
outlines  of  constellations,  cut  into  snch  spheres,  or  plane  surfaces,  and 
having  the  whole  of  tlie  surfacesof  such  spheres,  or  portions  of  spheres, 
or  plane  surfaces,  converted  into  artificial  slates,  being  so  coated  and 
prepared  as  tiiat  pencil  lines  may  be  drawn  upon,  and  erased  from 
thence,  substantially  in  the  manner  and  for  the  purposes  herein  fully 
made  known  and  described." 


15.  For   improvements  in   Stoves  for    burning  Anthracite    Coal ; 

Stephen  JNI.  Allen,  Boston,  Mass.,  Jan  17. 

Claim — "  Having  thus  described  my  improvenients,  I  shall  claim 
as  my  invention  the  arrangement  of  two  lines  between  the  fire  box 
and  casing  of  an  air  tight  stove,  (formed  by  the  rims  arranged 
around  the  fire  box,  as  described)  communicating  with  each  other 
by  an  opening  in  the  lower  rim  at  the  fiont  of  the  stove,  for  the  pur- 
pose of  causing  the  smoke  and  heated  products  of  combustion  to  tra- 
verse twice  around  the  red  hot  fire  chamber,  so  that  they  may  be 
effectually  consumed,  and  all  the  heat  they  are  capable  of  yielding 
may  be  derived  from  them,  and  also  for  the  purpose  of  facilitating  the 
process  of  combustion  in  the  fire  box,  as  above  set  forth.  And  I  also 
claim  the  combination  of  the  flues  above  mentioned,  with  the  system 
of  flues  which  conduct  to  the  same,  from  the  top  of  the  stove,  consist- 
ing of  the  flue  pipe,  the  arched  and  column  flues,  and  those  about  the 
ash  pan,  the  whole  being  arranged  and  operating  substantially  as 
above  specified." 


16.  For  improvements  in  Machinery  for  Picking    Oakum;  John 
Staiisbury,  and  Wm.  Ridgaway,  Jr.,  Baltimore,  Md.,  Jan.  17. 
This  consists  of  several  machines  and  processes,  combined  together 

for  the  purpose  of  preparing  and  picking  oakum. 

The  picking  machine  consists  of  a  large  toothed  cylinder,  which 

takes  and  tears  the  pieces  of  rope  as  they  are  presented  to  its  action 

by  an  apron  and  feed  rollers ;  and  around  this  is  arranged  a  series 
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of  smaller  picking  and  stripping  rollers.  The  soaking  and  steaming 
apparatus  consists  of  a  box  with  a  perforated  bottom,  into  which  tbc 
material  is  to  be  placed,  whicb  box  is  surrounded  by  a  steam  jacket. 
The  breaker  is  a  large  toothed  cylinder  that  rotates,  within  a  casing, 
armed  with  corresponding  teeth.  The  beater  consists  of  heavy  pound- 
ers that  are  moved  up  and  down  by  tappets  on  a  rotating  shaft.  The 
pieces  of  rope,  &c.,  are  placed  on  a  platform  to  be  acted  upon  by  the 
beaters.  The  pressers  are  two  large  rollers  that  turn  on  arms  project- 
ing from  a  vertical  shaft,  by  which  they  are  carried  around  on  a  plat- 
form, which  receives  the  pieces  of  rope  to  be  pressed;  and  the  knife 
for  cutting  the  rope  is  attached  to  a  sliding  gate,  like  the  old  straw 
cutter. 

Claim — "We  claim  as  our  invention  and  desire  to  secure  by  letters 
patent,  the  combination  of  the  machine  for  picking,  with  the  soaking, 
steam,  and  boiling  apparatus,  and  breaker;  tlie  beaters,  the  pressers, 
and  the  knife;  that  is  to  say,  we  claim  the  combination  of  the  pick- 
ing machine  with  each  of  the  other  machines  separately,  and  with 
the  whole  of  them,  for  the  purpose  and  in  the  manner  described." 


17.  For  improvements  in  the  Roller  Gin  ;  Ebenezer  Carver,  Bridge- 
water,  Plymouth  county,  Mass.,  Jan.  17. 

Claim — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  I  have  arranged  and  combined 
the  feeding  hand,  having  a  Ibrward  and  back  motion,  (whether  the 
points  of  its  tingers  during  said  motion  describe  a  right  line  or  a  fig- 
ure somewhat  elliptical),  with  the  carriage  grate,  having  an  up  and 
down  motion,  so  as  to  co-operate  with  each  other  in  feeding  the  cot- 
ton to  the  rollers  of  the  roller  gin  in  the  manner  herein  set  forth, 
whether  they  be  used  with  tlie  gauge  and  comb  as  herein  before  de- 
scribed, or  with  either  or  neither  of  ihem.  And  although  in  describ- 
ing the  foregoing  machine,  I  have  shown  what  I  deem  to  be  the  best 
manner  of  communicating  the  required  motion  to  the  feeding  hand 
and  carriage  grate, having  found  the  same  to  answer  well  in  practice, 
I  do  not  intend  to  limit  myself  to  the  particular  arrangemerUs  of  the 
crank  shafts,  levers,  bars,  or  connecting  rod,  as  herein  set  forth,  as  the 
feeding  hand  and  carriage  grate  may  be  made  to  operate  in  a  similar 
way  by  means  of  cams,  or  other  devices,  well  known  to  machinists, 
and  1  intend  therefore  to  vary  the  arrangement  of  these  parts  in  any 
manner  which  I  may  deem  proper  whilst  the  combination  and  opera- 
tion of  the  feeding  hand  and  carriage  grate,  for  governing  and  regu- 
lating the  feeding  the  cotton  to  the  rollers,  remains  substantially  the 
same  with  that  herein  fully  made  known. 

I  also  claim  as  my  invention,  and  desire  to  secure  as  aforesaid, 
the  feeding  hand  as  herein  substantially  described  with  respect  to  the 
rollers,  claiming  the  same  whether  it  be  used  with  the  grate  for  hold- 
ing the  seed  cotton  as  herein  described,  or  with  any  other  grate,  or 
apparatus,  for  holding  said  cotton,  either  moving  or  stationary,  which 
is  so  considered  as  to  allow  the  said  motion  of  the  fingers  of  the  feed- 
ing hand  to  take  the  seed  cotton  to  the  rollers." 
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18.  For  an  improvement  in  the  method  of  Propelling  Boats  ;  Thos. 

W.  Riley,  McMinn  county,  Tenn.,  Jan.  24. 

This  is  for  an  alleged  improvement  in  rhe  mode  of  propelling  boats 
by  means  of  jets  of  water,  drawn  in  at  the  bow,  and  discharged  at 
the  stern,  through  tubes  passing  entirely  through  the  vessel. 

Claim — "What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  a  chamber  formed  within  the 
body  of  the  boat,  in  which  a  wiieel  with  spiral  vanes  revolves,  at 
right  angles  to  its  progression,  with  tubes  opening  into  it  from  the 
bow  and  stern,  constructed  as  herein  described.  I  also  claim  the  em- 
ployment of  the  stuffing  boxes  to  admit  of  the  expansion  and  con- 
traction of  the  tubes,  in  the  manner  above  specified. 

"  Third,  I  claim  the  employment  of  cut  off  valves  in  the  end  tubes 
beyond  the  stuffing  boxes,  as  herein  described,  so  that  the  water  can 
be  shut  off  for  the  purpose  of  repairing  the  tubes,  wheel,  &c.  and  by 
means  of  which  the  tubes  can  be  used  as  buoys." 


19.  For  an  improved   mode  of  Dressins:  Leather ;  VVm.  A.  Ronald 

and  Henry  Miller,  Rowan  county,  N.  C.  Jan.  24. 

The  patentees  say — "  The  nature  of  our  invention  consists  of  a 
new  mixture  which  we  apply  to  the  leather:  the  mixture  is  made  by 
boiling  together  oil,  bees-wax,  tar,  and  resin-soa[)  in  the  following 
proportions,  viz:  to  every  half  gallon  of  oil,  add  1  quart  of  tar,  4 
ounces  of  bees-wax,  and  4  ounces  of  resin-soap. 

Claim — "What  we  claim  as  our  invention  is  not  the  employment 
of  a  composition  of  bees-wax,  oil,  or  tallow  and  tar  for  dressing 
leather,  these  having  been  a  long  time  in  use:  what  we  do  claim  is 
the  employment  of  resin-soap  in  combination  with  the  articles  speci- 
fied, in  the  manner  and  for  the  purpose  set  forth.  The  advantage 
resulting  from  this  new  ingredient  in  the  composition,  is  the  savin?  of 
time  and  money,  as  the  work  can  be  sooner  accomplished,  and  as 
there  will  be  a  saving  of  all  the  tallow  heretofore  used,  and  that  the 
employment  of  the  resin-soap  has  a  tendency  to  make  the  surface  of 
the  leather  more  smooth,  and  that  it  renders  it  more  impervious  to 
snow,  mud,  and  water." 


20.  For  an  improvement  in  the  Corn  Shelter  ;  Isaac  Zellers,  Green- 
wich, Warren  county,  N.  J.,  Jan.  24. 

In  this  machine  the  corn  is  shelled  by  a  toothed  cylinder  rotating 
within  a  concave  of  staves,  constructed  as  pointed  out  in  the  following 
Claim — "What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  connecting  or  uniting  the  staves  of  the  concave 
to  each  other  by  a  movable,  or  flexible,  joint  link,  hinge  bolt,  or 
other  movable,  or  flexible,  connexion,  made  of  iron  or  other  mate- 
rial ;  by  means  of  which  arrangement,  an  independent  motion  of  each 
particular  stave  is  permitted,  as  well  as  of  the  whole  concave.  The 
whole  being  constructed  substantially,  and  operating  substantially  as 
herein  set  forth.'' 
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21.  For  a  Hydrostatic  Power  Machine;  John  Gregg,  Rochester, 
■   Monroe  county,  N.  Y.,  January  24. 

The  patentee  says, — "There  are  many  situations  in  which  the  power 
of  water  can  be  obtained  under  a  very  considerable  head  which,  from 
local  causes,  cannot  be  rendered  available  by  means  of  water  wheels 
without  an  expenditure  of  money  greater  tlian  could  be  made  with 
prudence;  it  is  principally  in  such  situations  that  it  is  intended  to  em- 
ploy the  machinery  invented  by  me.  To  effect  this  object,  I  em- 
ploy two  cylindrical  or  other  formed  water  receivers,  into  which 
receivers,  water  is  alternately  admitted  under  any  desired  head,  and 
is  made  by  its  pressure  to  condense  atmospheric  air,  which  air,  so 
condensed,  is  to  be  conveyed  by  tubes  to  a  cylinder  furnished  witli  a 
piston,  valves,  and  other  appurtenances,  similar  to  those  usually  em- 
ployed in  a  steam  cylinder;  the  air  being  in  fact  substituted  for  steam 
in  such  manner  as  that  an  ordinary  steam  cylinder  will  not  require 
any  alteration  to  adapt  it  to  use  by  means  of  condensed  air." 

We  are  under  the  necessity  of  omitting  the  claim,  because  of  its 
reference  to  the  drawings;  but  the  reader  will,  from  the  above  ex- 
tract, be  able  to  understand  the  nature  of  the  improvement. 


22.  For  an  improvement  in  Chain  Paddles  for  propelling  boats ;  Ap- 
pleton  Bragg,  New  York  City,  N.  Y.,  January  24. 

Claim.— "I  do  not  claim  to  have  invented  any  one  of  the  several 
parts  described  as  employed  in  this  mode  of  arrangement  and  con- 
struction, the  whole  of  such  separate  parts  having  been  heretofore 
employed  for  similar  purposes.  But  what  1  do  claim  as  new  and  of 
my  own  invention,  is  the  combination  of  a  large  sized  wheel,  or  drum, 
having  any  number  of  straight  sides  on  the  peripliery,  with  a  smaller 
wheel  having  also  any  number  of  straight  sides  on  the  periphery,  of 
the  same  size  as  those  of  the  larger  wheel;  the  two  wheels  being 
placed  in  such  a  relative  position  that  the  paddle-boards  traveling  on 
an  endless  chain  beneath  the  two  wheels  shall  successively  leave  the 
water  in  a  position  nearly  vertical,  by  being  raised  out  before  they 
are  turned  up  by  the  rotation  of  the  smaller  wheel,  the  whole  being 
constructed  and  operating  for  the  intended  purposes  substantially  as 
hereinbefore  described  and  set  forth." 


23.  For  a  Machine  for  cleaning  and  polishing  Cutlery  ;  Martin  N. 
Armstrong,  Williamsburg,  Long  Island,  Kings  county,  N.  Y.,  Jan- 
uary 24. 
This  machine  consists  of  two  rotating  brushes  within  a  casing,  the 

faces  of  the  brushes  being  opposite  each  other,  so  that  knives,  forks, 

&c.,  introduced  through  apertures  in  the  casing,  are  acted  upon  by 

both  brushes  at  the  same  time. 

Claim. — <•'  What  I  claim  as  my  invention  and  desire  to  secure  by 

letters  patent,  is  the  above  described  method  of  using  the  double 

brushes,  face  to  face,  for  the  purposes  and  in  the  manner  shown  as 

aforesaid." 


120  English  Patents. 

24.  For  an  improved  method  of  attaching  Mops  to  handles  ;  Samuel 
S.  Whitman,  Little  Falls,  Herkimer  county,  N.  Y.,  January  24. 
Claim. — "What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  method  herein  described  of  holding  mops  by 
means  of  the  inner  jaw  hinged,  or  jointed,  to  the  sides  of  the  outer  jaw, 
and  secured  by  rings,  or  links,  substantially  as  described." 


25.  For  improvements  in  the  Steum  Engine;  Ralph  Pomeroy, Belle- 
ville, Essex  county,  N.  J.,  January  24. 

Within  the  cylinder  of  this  engine  there  are  four  pistons,  the  two 
end  ones  being  connected  together  and  operating  one  crank;  and  of 
the  other  two,  each  operates  a  separate  crank;  and  the  three  cranks 
being  on  the  same  shaft  and  dividing  the  circle  into  three  equal  parts. 
All  the  piston  rods,  except  the  last,  are  hollow,  and  pass  through  each 
other,  and  the  steam  is  to  be  admitted  alternately  to  the  different  pis- 
tons, and  so  cut  off,  that  whilst  it  is  expanding  in  one  division,  another 
division  is  receiving  the  steam  directly  from  the  boiler,  but  the  man- 
ner of  operating  and  arranging  the  valves  for  this  purpose  is  not  de- 
scribed or  represented. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  combining  four  pistons,  constructed  and  arranged 
substantially  in  the  manner  set  fortli,  in  one  cylinder;  said  pistons  be- 
ing connected  with  three  cranks  placed  at  about  an  angle  of  120°  t"rom 
each  otlier,  all  as  herein  described." 
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Specification  of  the  Patent  grunted  to  W'illiam  Kenwokthy,  of 
the  coxtnty  of  Lancaster,  for  his  invention  of  certain  improve- 
ments in  looms  for  iveaving. — (Sealed  December  I2lh,  1S44.) 

These  improvements  in  looms  for  weaving  apply  solely  to  such  as 
are  worked  by  power,  and  particularly  to  that  part  of  the  power- 
loom  known  by  the  name  ot  the  "stop-rod,"  which  is  for  stopping 
the  loom,  or  throwing  it  out  of  gear  with  the  driving-power,  when- 
ever the  shuttle  does  not  complete  its  course  from  one  shuttle-box  to 
the  other.  In  ordinary  power-looms  this  is  effected  by  the  shuttle 
acting  against  a  "swell"  in  the  shuttle-box,  which  communicates  the 
required  motion  on  the  stop-rod,  by  means  of  a  lever,  bearing  against 
the  swell,  and  kept  in  contact  with  it  by  a  spring.  The  great  objec- 
tion to  this  arrangement  is,  that  the  shuttle  has  to  overcome  the  re- 
sistance of  the  spring,  and  also  to  raise  the  weight  of  the  stop-rod 
lever  at  every  "  pick"  or  throw  of  the  loom,  wliich  requires  to  have 
a  heavy  shuttle,  a  powerful  pick,  and  a  slow  motion,  to  work  success- 
fully. 

The  present  invention  consists  in  working  the  stop-rod  motion  en- 
tirely separate  from  the  shuttle  by  the  motion  of  the  slay  or  lathe 
alone,  thereby  relieving  the  shuttle  from  the  burden  of  lifting  the  stop- 
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rod  lever  at  every  pick.  By  this  improvement  the  patentee  states, 
that  he  is  enabled  to  drive  power-looms  at  twenty  or  twenty-five  per 
cent,  faster  than  has  been  hitherto  done,  and  with  much  greater  safety 
to  the  working  parts. 

In  Plate  II.,  two  methods  are  shown  by  which  the  required  object, 
namely,  working  the  stop-rod  motion  independent  of  the  shuttle,  may 
be  effected.  Fig.  15,  represents  a  plan  or  horizontal  view  of  the 
shuttle-box,  and  part  of  the  slay  of  a  power-loom  for  weaving,  show- 
ing one  of  the  improved  arrangements;  fig.  16,  is  a  side  view  of 
the  same  •,  and  fig.  17,  is  a  side  view  of  a  different  arrangement  of 
mechanism,  intended  to  effect  the  same  object,  a,  a,  is  the  end  or 
main  framing  of  the  loom  ;  /;,  b,  part  of  the  breast-beam  ;  c,  c,  part  of 
the  slay  or  batten  ;  d,  d,  the  shuttle-box  ;  and  e.  e,  is  the  swell,  which 
is  acted  upon  by  the  spring/,/,  and  which  is  merely  for  the  purpose 
of  keeping  the  shuttle  in  its  place  in  the  box,  and  preventing  its  re- 
boundmg,  by  bearing  against  its  side.  The  stop-rod,  or  shaft,  ,g-,  ^,  is 
connected  to,  and  works  the  spring-lever  (for  shifting  the  driving- 
strap),  which  is  on  the  other  side  of  the  loom,  and  not  shown  in  the 
drawings  ;  on  this  shaft  the  stop-piece  h,  is  keyed  fast,  which  is  fur- 
nished with  a  projecting  tail-piece  /,  bearing  upon  a  roller  or  bowl  k, 
which  revolves  loosely  upon  a  pin  or  stud  /;  m,  m,  is  a  lever  or  fin- 
ger which,  at  every  throw  or  pick  of  the  loom,  feels  (as  it  were) 
whether  the  shuttle  has  arrived  in  the  box  or  not :  the  shaft  g,  is  fur- 
nished with  two  of  these  fingers  m,  m,  one  acting  upon  each  sliuttle- 
box. 

The  operation  of  the  apparatus  is  as  follows  :, — As  soon  as  the  bat- 
ten or  slay  c,  c,  (in  beating  up)  arrives  directly  over  its  centre,  the 
shuttle  n,  is  driven  out  of  the  shuttle-box  d,  across  the  loom;  at  the 
same  time,  or  nearly  so,  the  inclined  portion  of  the  tail  /,  of  the  stop- 
piece  h,  will  have  arrived  over  the  bowl  or  roller  k,  which  will  allow 
the  spring  o,  o,  to  exert  its  power  to  bring  down  the  stop-piece  h  x  at 
the  same  time  causing  the  fingers  m,  m,  at  each  end  of  the  stop-rod,^, 
to  feel  whether  the  shuttle  is  in  either  box  :  and  if  such  be  the  case, 
the  swell,  bearing  against  the  finger  7n,  will  not  allow  the  spring  o,  to 
bring  down  the  stop-piece  h  ;  but  should  the  shuttle  be  absent  from 
both  boxes,  the  stop-piece  h,  will  be  brought  down,  and,  by  striking 
against  the  "  frog" /?,  prevent  the  slay  from  beating  up  any  lurther 
and  injuring  the  cloth,  at  the  same  time  that  the  stop-rod  g,  g,  throws 
oft'  the  driving-strap  and  stops  the  loom. 

In  fig.  17,  the  action  of  the  swell  e,  e,  the  finger  m,  and  the  stop- 
piece  h,  is  precisely  the  same  as  in  figs.  1.5,  and  16, — the  spritig  o,  be- 
ing placed  behind  the  stop-rod  g,  and,  consequently,  always  having  a 
tendency  to  raise  the  stop-piece  A,  which  is  prevented  from  rising 
liigher  than  is  necessary  to  clear  the  frog  p,  by  the  stop  q,  fixed  to 
the  shuttle-box.  It  will  be  seen  that  the  stop-rod  g  is,  in  this  in- 
stance, furnished  with  a  lever  r,  which,  as  soon  as  the  sluittle  has 
been  driven  across  the  loom,  comes  in  contact  with  the  lever  s,  vi- 
brating upon  its  centre  at  t\  this  lever  is  connected  to  a  spring  ?/, 
which  causes  the  fingers  ni,  to  try  whether  the  shuttle  is  in  the  box, 
or  not.     If  the  shuttle  is  in  either  of  the  boxes,  the  spring  ?/,  will  give 
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way  ;  but  if  the  shuttle  is  in  the  race,  the  spring  u,  being  stronger  than 
the  spring  o,  will  bring  down  the  stop-piece  ^,and  throw  the  driving- 
strap  upon  the  loose  pulley,  v,  is  a  stop-pin,  for  the  purpose  of  pre- 
venting the  spring  ii,  from  drawing  the  lever  s,  further  than  the  per- 
pendicular line  above  its  centre. 

Another  modification  of  this  invention  may  be  made,  by  reversing 
the  arrangement  shewn  in  figs.  15,  and  16,  that  is,  by  placing  the 
bowl  or  roller  k,  upon  the  stop-piece  h,  and  the  inclined  plane  upon 
the  frog  or  framing  of  the  loom;  but  the  patentee  prefers  either  of  the 
former  arrangements,  as  the  additional  weight  of  the  roller  upon  the 
stop-rod  would  cause  a  great  strain  upon  it,  and  require  additional 
power. 

The  patentee  claims  the  novel  and  peculiar  construction  and  ar- 
rangement of  mechanism  or  apparatus  (or  any  modification  of  the 
same,)  and  the  particular  application  thereof  to  power-looms,  for  the 
purpose  above  described,  and  in  the  manner  represented  in  the  draw- 
ing ;  that  is,  working  or  performing  the  stop-rod  motion  entirely  sepa- 
rate or  distinct  from  the  action  of  the  shuttle,  and  effecting  the  same 
by  the  vibration  of  the  slay  or  batten. — [Inrolled  in  the  Petty  Bag 
Office,  June,  1S45.) 

Specification  of  the  Patent  granted  to  Arthur  Wall,  of  the  Coun- 
ty of  Middlesex,  for  certain  Improvements  in  the  Manufacture 
of  Steel,  Copper,  and  other  Metals. — Sealed  December  18,  1844. 

To  all  to  whom  these  presents  shall  come,  &c.,  &c.  My  invention 
is  connected  with,  or  relates  to,  the  manufacture  of  steel,  copper,  tin, 
and  zinc,  and  their  compounds.  And  first,  as  regards  steel,  I  take 
the  bars  of  wrought,  or  other,  iron,  of  a  description  properly  fit  and 
suited  to  the  manufacture  of  steel,  and  I  place  them  in  the  usual  boxes 
and  furnace,  and  in  this  part  of  the  process,  I  employ  the  same  means 
and  the  same  apparatus  as  are  in  known  use  under  the  denomination 
of  a  converting  furnace.  The  bars  of  iron  so  intended  for  conversion 
are  embedded  in  charcoal  of  the  ordinary  description,  or  in  the  car- 
bonaceous substances  in  general  and  customary  use.  Or  I  take  of 
charcoal  of  the  ordinary  description,  six  parts,  to  three  parts  of  chalk 
of  tlie  ordinary  description,  and  to  each  volume  or  quantity  of  one 
bushel  in  measure  of  the  charcoal  and  chalk,  taken  in  such  propor- 
tions, and  finely  powdered,  I  add  one  or  two  pounds  of  zinc  filings;  I 
lay  or  spread  the  mixture  on  the  bottom  of  the  converting  chamber, 
or  I  place  them  in  a  retort  of  due  and  proper  capacity,  properly  set  for 
fire,  and  a  fire  made  sufficient  to  drive  off  the  carbonic  acid.  The 
carbonic  oxide  thus  generated  is  then  directed  upon  the  chamber  in 
which  the  iron  under  process  of  conversion  is  placed,  and  such  direc- 
tion is  continued  during  the  time  required  for  the  conversion.  Hav- 
ing thus  prepared  the  carbonaceous  bed  in  which  the  bars  of  iron  in- 
tended for  the  process  of  conversion  into  steel  are  laid  and  inclosed,  as 
in  the  modes  and  arrangements  usually  adopted,  I  next  make  the  ne- 
cessary arrangements  as  hereinafter  described,  for  the  transmission  of 
a  continuous  current  or  stream  of  electricity  through  the  bars;  and  I 
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continue  snch  transmission  during  twelve  or  fourteen  consecutive 
liours,  or  during  a  longer  time,  if  a  longer  time  be  necessary,  for  the 
conversion  of  the  iron  into  steel.  This  process  of  transmission  of  the 
electrical  current  or  stream  is  made  through  each  of  the  bars  in  suc- 
cession, or  through  the  whole  of  them  simultaneously,  or  together, 
the  object  being  to  transmit  such  electrical  current  through  the  bars 
antecedent  to,  and  during  their  conversion  into  steel.  I  effect  such 
transmission  by  attaching  an  iron,  copper,  or  other  suitable  metallic, 
bar  or  wire  to  the  extremities  of  the  polar  bars  respectively,  as  here- 
inafter described,  and  then  bringing  the  extremities  of  such  wires  out 
of  the  furnace,  so  that,  at  the  proper  time,  a  connexion  may  be  made 
between  such  wires  and  those  forming  the  poles  or  conductors  of  a 
voltaic  apparatus  or  pile,  and  in  this  way,  the  electric  circuit  is  so 
completed,  that  such  electric  current  or  stream  may  be  made,  as  afore- 
said, to  traverse  the  bars  during  a  longer  or  shorter  time.  In  prac- 
tice, I  commence  the  process  of  transmitting  the  electricity  when  the 
bars  have  become  of  a  red  heat  in  the  furnace,  and  I  continue  the 
process  of  so  transmitting  the  electricity,  until  one  of  the  pole  bars,  to 
which  the  battery  is  attached,  is,  by  examination,  found  to  exhibit 
the  proper  indications  of  a  perfect  conversion.  Now,  although  in 
practice  I  prefer  to  use,  as  a  source  of  the  electricity  required  in  these 
aforesaid  processes,  that  form  of  galvanic  or  voltaic  battery,  or  appa- 
ratus, commonly  known  under  the  denomination  of  Smee's  battery ; 
yet  I  would  have  it  understood  that  I  find  any  other  source  or  modi- 
fication of  electricity  of  ade([uate  power  may  be  used  with  equal  ef- 
fect. 

The  aforesaid  process  is  equally  applicable  to  blistered  steel,  and  to 
cast  steel;  and  when  applied  to  cast  steel,  the  process  is  the  same  as 
that  used  in  the  electrization  of  any  common  bars  of  cast  iron,  as  has 
been  already  described  by  me  in  the  specification  of  certain  letters 
patent  for  "  Certain  improvements  in  the  manufacture  of  Iron,"  and 
granted  to  me,  and  bearing  date  at  Westminster,  the  18th  November, 
in  the  year  of  our  Lord  1843. 

The  practical  object  being  to  subject  such  metal  to  the  action  and 
effect  of  an  electrical  current  or  stream,  while  it  is  in  fusion  or  in  the 
stage  of  setting,  and  to  a  greater  or  lesser  extent,  during  the  term  of 
its  cooling  down  to  the  usual  temperature  of  the  atmosphere. 

For  producing  the  proper  and  effective  conversion  of  steel  in  the 
process  hereinafter  described,  I  use  a  galvanic  or  voltaic  battery,  of 
the  dimensions  and  arrangements  as  hereinunder  stated.  I  construct 
a  Smee's  or  other  galvanic  or  voltaic  battery,  consisting  of  about  30,- 
000  superficial  inches  of  surface  or  area,  and  apply  it  for  the  conver- 
sion of  each  twelve  tons  of  bar  metal,  and  in  the  construction  of  such 
a  Smee's  or  other  battery  for  such  purpose,  the  mode  of  arranging  this 
quantity  of  superficial  surface,  which  I  find  in  practice  the  most  com- 
modious and  effective,  is  to  make  each  pair  of  plates  of  such  battery 
to  contain  an  acting  surface  of  three  hundred  superficial  inches  under 
the  dimensions  for  each  plate  often  inches  by  five  inches. 

After  having  laid  or  spread  the  first  stratum  of  carbonaceous  mat- 
ter in  the  converting  chamber,  as  hereinbefore  described,  I  arrange  the 
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bars  of  metal  to  be  operated  upon  in  the  following  manner  and  order 
(that  is  to  say)  as  such  bars  are  represented  in  the  annexed  drawing. 
Fig.  1,  represents  a  plan  view  of  such  arrangement,  and  Fig.  2,  a 
view  in  perspective  of  several  such  horizontal  arrangements  placed 
over  each  other;  the  corresponding  bars  and  supporting  pieces  in  each 
of  those  figures  being  marked  respectively  with  the  same  letter  of  re- 
ference, in  as  far  as  such,  the  said  bars  and  supporting  pieces,  can  be 
seen  in  those  views.  In  Fig.  1,  a,  b,  c,  d,  &c.,  represent  a  range  of 
supporting  pieces  or  blocks,  and  h,  i,  k,  l,  &c.,  an  opposite  range  of 
similar  pieces  or  blocks.  In  and  between  such  supporting  pieces  or 
blocks  of  the  respective  range,  I  arrange  the  bars  of  metal  to  be  sub- 
mitted to  the  process  hereinbefore  described,  in  the  order  and  manner 
of  arrangement  shoAvn  in  the  Figs.  1  and  2,  respectively,  the  bars  of 
metal  being  respectively  marked  a,  b,  c,  d,  &c. 
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Fig,  2,  represents  a  mode  of  arranging  the  ranges  of  the  bars  of 
metal  by  super-position,  which  I  find  convenient  and  eflective  in 
practice.  The  lower  range  represented  in  fig.  2,  at  q,  t,  shows  in  ele- 
vation the  range  q,  T,  represented  in  fig.  1,  in  plan.  The  range  re- 
represented  in  fig.  2,  at  K,u,  shows  a  second  range  of  similar  horizontal 
arrangement  to  that  shown  in  fig.  1  ;  and  in  super-position  to  the  first, 
the  range  represented  in  fig.  2,  at  s,  v,  shows  a  third  range  again,  su- 
per-posed upon  the  second  range,  k,  u,  and  I  continue  such  ranges  to 
any  convenient  extent  or  number  of  ranges.  A  pole-bar,  a-,  a.',  and  a 
trial-bar,  y,  y,  is  placed  at  each  extremity  of  the  ranges,  and  the  ranges 
connected,  as  shown  in  the  drawing  at  z,  z.  The  whole  of  the  intersti- 
tial spaces,  or  openings,  remaining  between  the  supporting  pieces  or 
blocks,  A,  B,  c,  D,  must  be  filled  up  with  refractory  tire  clay  to  the  level 
of  the  upper  side  or  surface  of  each  such  block.  A  horizontal  layer,  or 
stratum  of  the  same,  of  about  half  an  inch  in  thickness,  is  then  laid  upon 
the  upper  surfaces  of  the  aforesaidpiecesor  blocks;  and  upon  each  such 
stratum  so  laid,  the  second  range  of  pieces  or  blocks,  as  before  described, 
are  then  arranged.  The  interstitial  openings  between  the  bars  of  metal 
under  conversion  are  then  to  be  entirely  filled  up  with  finely  pounded 
charcoal  or  coke,  mixed  with  finely  pounded  chalk,  in  the  proportion  of 
six  parts  of  charcoal  or  coke,  to  two  or  three  parts  of  chalk.  This 
mode  of  filling  the  interstitial  spaces  between  the  bars  of  metal  to  be 
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converted,  I  employ  for  the  lower  range  of  such  bars;  the  interstitial 
spaces  between  such  bars  in  all  the  upper  or  super-posed  ranges  I  fill 
with  pounded  charcoal,  or  coke  alone.  In  applying  my  said  inven- 
tion to  the  other  metals  hereinbefore  mentioned;  that  is  to  say,  to  cop- 
per, tin,  and  zinc,  I  subject  the  metals  whilst  in  a  fluid  state,  and  also 
whilst  in  the  act  of  congeahng,  or  solidification,  to  a  current  of  electri- 
city, which  I  cause  to  traverse  as  completely  as  possible  throughout 
the  entire  mass.  The  arrangements  which  1  employ  for  that  purpose 
are  the  same  as  those  already  described  with  reference  to  cast-iron,  in 
the  Specification  of  the  letters  patent,  granted  to  me  for  "  Certain  Im- 
provements in  the  manufacture  of  Iron,"  and  bearing  date  at  West- 
minster, the  ISth  day  of  November,  (a.  d.  1843),  in  the  seventh  year 
of  her  Majesty's  reign,  with  this  exception  only,  that  in  applying  the 
electricity  to  copper,  tin,  and  zinc,  the  connecting  wire  must  be  of 
platinum. 

Having  now  described  the  nature  of  my  said  invention,  and  in 
what  manner  the  same  is  to  be  performed,  I  wish  it  to  be  understood, 
that  what  I  claim  as  the  invention  to  be  secured  to  me,  in  and  by  the 
hereinbefore  recited  letters  patent,  is  the  improvement  in  the  manu- 
facture of  steel,  copper,  and  other  metals,  and  their  compounds  and 
other  metals,  by  subjecting  them  while  in  a  melting  stale,  and  in  tiie 
process  of  solidification,  to  the  influence  of  electricity  as  hereinbefore 
described. 
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FOR   THE    JOURVAL    OV    THE    FRANKLIN    INSTITUTE. 

On  several  Neiv  Forms  of  ^dpparalus.     By  Alfred  L.  Kennepv. 

Under  this  head  it  is  proposed  to  describe  from  time  to  time  philo- 
sophical instruments  invented  by  the  writer,  which  are  believed  to  be 
new  and  advantageous. 

1.    The  Horizontal  Double  Cylinder  ^lir  Pump. 

Among  the  various  forms  of  apparatus  employed,  none  is  more 
generally  useful  than  the  air  pump.  By  it,  the  first  and  most  familiar 
experiments  of  the  school-room  are  exhibited.  The  most  profound 
analytic  clicmist  finds  its  frequent  use  necessary.  Some  instrumenis 
are  valuable  for  purposes  of  illustration  only,  others  are  confined  to 
the  laboratory  of  research.  The  exhauster  and  condenser  is  indispen- 
sable to  both.  Any  modification  of,  or  improvement  in,  this  instru- 
ment, therefore,  is  a  matter  ot  interest  not  only  to  the  man  whose  sole 
pursuit  is  science,  but  to  all  who  are  engaged  in  studying  or  illustra- 
ting the  simplest  truths  of  experimental  philosophy. 

It  is  not  a  little  extraordinary  that  while  nearly  every  species  of 
apparatus  has  been  improved  by  modern  ingenuity,  the  air  pump  re- 
tains the  form  given  it  by  Boyle  but  a  few  years  after  the  original 
invention  by  Guericke,  and  nearly  two  centuries  ago.  Hooke,  Hawks- 
bee,  and  Smeaton,  enlarged,  introduced  metallic  valves,  and  made  it 
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double  acting,  but  they  left  its  general  appearance  unchanged.  Their 
Hiiprovements  are  not  extensively  employed,  and  if  desired  are  as  ca- 
pable of  application  to  the  instrument  figured  below  as  to  that  of 
Boyle. 

Probably  all  users  of  the  common  form  have  been  made  sensible 
of  its  want  of  stability  and  portability.  These  evils  were  sorely  felt 
by  the  writer  while  engaged  during  the  winter  of '41  and  '-12,  in  lec- 
turing in  the  northern  part  of  the  county.  He  determined,  if  possible, 
to  remove  them,  and  before  the  close  of  the  season  invented,  and  du- 
ring the  following  summer  constructed,  the  subject  of  this  article.  He 
employed  it  the  succeeding  winter  in  his  course  before  the  Delaware 
County  Institute  of  Science,  where  it  attracted  much  attention.  It  has 
been  in  use  more  than  three  years,  and  having  received  the  unqualified 
approval  of  several  impartial  scientific  men,  and  of  one  of  the  best 
makers  of  philosophical  apparatus  in  the  country,  it  is  now  for  the  first 
time  made  public. 

The  objections  that  obtain  against  the  old  form  arise  chiefly  from 
the  upright  position  of  the  barrels  or  cylinders.  This  necessarily 
throws  the  pinion  twelve,  or  more,  inches  above  the  point  of  support. 
The  handle  placed  on  the  projecting  axis  has  a  constant  tendency, 
while  the  operator  is  working  the  pump,  to  tilt  it  outwards:  so  much 
so,  as  frequently  during  rapid  exhaustion,  to  require  the  steadying 
hand  of  an  assistant.  This  leverage  outwards,  and  the  consequent 
instability,  are  especially  annoying  whilst  using  the  barometer  gauge. 
Again,  the  most  eligible  height  of  table  for  the  display  of  apparatus^ 
by  elevating  the  handle,  renders  the  work  of  exhaustion  an  exceed- 
ingly laborious  one,  and  the  perpendicular  cylinders  and  pump  head 
form  an  inconvenient  barrier  between  the  operator  and  the  glass  re- 
ceiver, especially  if  the  experiment  is  performed  on  the  gauge-plate; 
a  footstool  but  poorly  compensates  for  this  height.  Finally,  the  air 
pump,  always  one  of  the  most  expensive  items  of  the  laboratory,  is 
rendered  so,  to  some  extent,  by  the  cost  of  the  double  rack,  pump 
head,  and  brass  columns  that  support  it.  On  each  of  the  points  named, 
the  horizontal  double  cylinder  pump  isbelieved  to  possess  great  supe- 
riority. 

Description. — In  the  figure  l,  l  represent  the  barrels,  the  enlarged 
ends  of  which  are  let  into  the  board  and  bolted  through  to  ensure  sta- 
bility. There  is  one  rack;  the  two  pistons  being  attached  to  its  ex- 
tremities. A  portion  of  the  rack  is  exposed  at  t.  The  semi  pinion 
w,  works  in  east  straps,  or  gudgeons,  attached  to  the  bottom  o(  the 
board  by  screws,  which,  passing  through,  terminate  in  the  rack  guides, 
one  of  which  is  seen  above.  The  forward  gudgeon  is  so  cast  as  to 
receive  the  end  of  the  clamp  which  secures  the  pump  to  tfie  table. 
The  semi-pinion  works  upwards  through  a  slot  cut  in  the  board,  and 
of  course  between  the  rack  guides.  The  upper  extremities  of  the 
guides  are  perforated  to  receive  rollers,  against  which  the  back  of  the 
rack  may  work  when  necessary.  None  have  yet  been  required.  To 
the  axis  of  the  semi-pinion  the  handle  is  attached  in  the  usual  manner. 
The  piston  may  be  either  solid  or  valved,and  the  cylinders  may  com- 
municate with  the  plates  r,  and  b,  in  the  way  most  approved  by  the 
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maker.  In  tlie  pump  from  which  the  sketch  is  taken,  tlie  pistons  are 
soHd.  7'he  fartlicr  extremities  of  tlie  cyHnders  bear  female  screws, 
which  connect  with  corresponding  male  screws  on  the  block.  On  the 
posterior  portion  of  each  block  is  cut  a  female  screw;  the  male  of 
which  bears  the  valve,  of  course  opening  inwards,  v,  v.  On  those 
portions  of  the  blocks  which  project  into  the  board  are  cut  male 
screws  bearing  valves  opening  outwards.  Perforated  nuts  over  these 
secure  the  blocks  to  the  board,  and  the  valves  against  injury.  At  v, 
V  is  attached  the  tube  leading  from  the  plates,  d  is  the  screw  for  re- 
storing atmospheric  pressure.  The  general  stop  cock  s,  connects  this 
with  the  parallel  tube  which,  bearing  the  gauge  cock  s',  forms  at 
pleasure  a  communication  between  the  plates. 


The  original  of  the  figure  both  exhausts  and  condenses.  The  re- 
remaining  letters  refer  to  the  parts  used  in  condensing.  This  is  ef- 
fected by  simply  connecting,  by  means  of  tubes  under  the  board,  the 
valves  f',  f  with  a  third  tube  passing  upward  to  the  stop  cock  k. 
Then  the  air  drawn  in  at  r,  will  be  condensed  in  a  receiver  screwed 
on  c.  Those  familiar  with  Pneumatic  chemistry  need  not  be  told  of 
the  facilities  thus  afforded  for  the  transfer  of  gases.  The  condensing 
gauge  is  borne  by  the  screw  g.  To  the  working  philosopher,  it  is 
unnecessary  to  amplify  the  advantages  that  result  from  lowering  the 
centre  of  motion  to  a  level  with  the  points  of  support,  bringing  both 
plates  directly  under  the  operator's  eye,  and  presenting,  at  about  the 
cost  of  an  ordinary  exhausting  pump,  an  instrument  furnished  with  all 
the  facilities  for  exhaustion,  transfer  and  condensation,  without  any 
shifting  of  parts. 

Philadelphia,  December,  1S45. 


FOR  THE  JOURNAL  OF  THE  FRANKIIX  INSTITUTE, 

On  the  Cleaning  of  the   Wire  Cylinder  of  the  Safety  Lamp.     By 
Theodore  F.  Moss^  Mining  Engineer. 
The  ordinary  method  of  cleaning  the  wire  cylinder  of  the  Safety 
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lamp  by  heating  it  over  the  flame  of  buriiiti?  shavings,  is  capable  of 
much  improvement,  as  by  this  process  it  is  found  to  become  brittle, 
and  consequently  to  impair  the  safety  of  using  it.  The  coal  dust, 
which  contains  more  or  less  sulphur,  combines  with  the  oil  and  forms 
a  tough  mass,  which  hitherto  has  been  taken  off  by  the  above  way, 
but  the  wire  becomes  red  hot  and  readily  combines  with  the  sulphur 
of  the  coal  dust,  and  consequently  becomes  brittle  and  unsafe;  in 
mines  where  there  is  much  sulphur  this  is  found  a  great  inconveni- 
ence, and  the  cylinders  must  be  renewed  from  time  to  time,  if  it  is 
wished  that  they  should  retain  the  quality  which  their  name  implies. 

In  the  Bulletin  du  Musee  I'Industrie,  it  is  proposed  to  clean  the  wire 
cylinders  by  washing  them  in  a  boiling  solution  of  soda,  which  it  effects 
fully,  soap  being  formed  by  the  combination  of  the  oil  and  alkali.  In 
Karsten's  Archives  of  Mineralogy  and  Mines,  the  cleaning  with  soda 
is  very  strongly  recommended,  and  the  experience  of  several  miners 
given,  among  which  we  may  relate  the  following. 

At  the  Gonley  mines,  in  the  district  of  Worms,  the  carbonate  of 
soda  of  commerce  is  used,  which  contains  SO  percent,  of  soda,  this,  to 
be  rendered  caustic,  requires  an  addition  of  unslaeked  lime.  The  soda 
is  dissolved  in  water,  in  the  proportion  of  one  to  ten,  and  one  part  of 
unslaeked  lime  is  added  to  four  parts  of  soda ;  the  whole  is  then  raised 
to  a  boiling  heat,  the  wire  cylinder  to  be  cleaned  is  left  in  the  boiling 
solution  about  6  minutes;  in  this  short  time  the  oil  has  fully  combined 
with  the  soda,  and  the  soap  formed  combined  with  the  dirt,  after 
which  follows  the  brushing,  rinsing,  and  drying.  At  the  Gonley 
mine,  40  or  50  of  these  cylinders  are  placed  at  once  in  the  solution, 
and  at  the  same  mines,  daily,  from  80  to  90  cylinders  washed  at  the 
cost  per  week  of  10  to  15  cents.  The  same  liquid  can  be  used  for  a 
length  of  time  by  the  proper  addition  of  water,  soda  and  time,  espe- 
cially if  the  undissolved  precipitate  is  removed,  or,  better,  if  a  filtered 
solution  is  used. 

In  the  mining  circle  of  Laurbruck,  soda  of  commerce  contains  from 
DO  to  95  per  cent,  of  soda.  The  solution  is  made  of  one  part  soda  to 
eisht  of  water,  otherwise  one  proceeds  as  at  the  Gonley  mine. 

\\.  is  to  be  hoped  that  from  the  simplicity  and  cheapness  of  the  pro- 
cess, it  may  be  introduced  at  those  mmes  in  this  country  which  may 
be  under  the  disagreeable  necessity  of  using  the  safety  lamp. 
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Account   of  the  process  of  M.  M.  DecJiaud  and  Gualtier  De  Clau- 
bry,forthe  extraction  of  Copper  from  its  Ores  by  Electricity. 

The  admirable  researches  of  Becquerel  upon  the  chemical  actions 
efl'ected  under  the  influence  of  weak  electrical  currents,  have  opened 
a  path  destined  to  lead  metallurgy  to  results  of  which  we  are  even 
now  unable  to  appreciate  the  full  importance. 

Having  for  their  object  the  application  of  these  actions  to  the  ex- 
traction of  Copper  from  its  ores,  M.  M.  Dechaud  and  Gualtier  De 
Claubry  have  long  been  engaged  in  researches  which  they  now  con- 
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sider  sufficiently  matured  to  command  attention,  being  destined  to 
effect  a  complete  transformation  of  the  existing  processes.  The  fol- 
lowing is  a  brief  account  of  their  results  reduced  to  the  simplest  form. 

The  extraction  of  Copper  from  pyritous  ores  is  divided  into  two 
series  of  operations  entirely  distinct,  the  roasting  the  ore,  and  the  pre- 
cipitation of  the  copper. 

The  Roasting. — This  is  effected  in  a  reverberatory  furnace,  either 
by  the  direct  conversion  of  the  sulphuret  into  sulphate  by  the  sole 
action  of  the  air,  or  else  by  another  reaction  of  useful  application 
which  consists  in  the  transformation  of  the  oxide  of  copper  into  sul- 
phate by  calcining  it  with  sulphate  of  iron,  at  a  dull  red  heat  in  a 
current  of  air,  the  iron  being  left  in  the  state  of  peroxide. 

Suitable  washing  extracts  the  sulphate  of  copper,  which  contains 
neither  arsenic  nor  antimony,  so  that  the  most  impure  minerals,  as  the 
Jahltrs,  will  afford  copper  equally  pure  with  the  carbonates  or  oxides 
of  copper  which  contain  no  other  metal. 

The  Precipitation. — The  precipitation  of  copper  from  its  solution 
requires,  in  the  galvano-plastic  processes,  batteries  of  which  the  cost 
is  far  too  great  to  be  employed  in  metallurgy.  It  has  therefore  been 
attempted  to  obtain  the  same  effect  without  the  use  of  exterior  bat- 
teries.    The  principle  upon  which  the  apparatus  depends  are  these. 

If  we  place,  one  over  the  other,  two  solutions,  one  of  sulphate  of 
copper,  very  dense,  and  the  other  of  sulphate  of  iron,  less  dense,  and 
in  the  first  we  place  a  plate  of  metal  forming  the  cathode,  and  in  the 
sulphate  of  iron  a  fragment  of  cast  iron,  and  then  unite  these  two 
metals  by  a  conductor,  the  precipitation  of  copper  commences  at  once, 
and  is  completed  in  a  longer  or  shorter  time  according  to  the  tempera- 
ture, the  concentration  of  the  liquids,  and  the  extent  of  the  metallic 
surfaces.  But  as  M.  Becquerel  has  observed,  the  physical  state  of 
the  copper  undergoes  great  change  as  the  liquid  becomes  weaker. 
We  obviate  this  great  difficulty  by  turning  to  profit  the  observation 
that  after  some  minutes'  action  there  exists  four  strata  in  the  liquids;  at 
the  bottom  we  find  the  dense  solution  of  sulph.  copper,  then  a  less 
dense  solution  of  the  same  salt  which  has  been  deprived  of  its  copper 
by  precipitation;  next  is  sulphate  of  iron  become  more  dense  by  the 
solution  of  the  cast-iron;  and  last,  on  the  surface,  the  same  salt  in  its 
original  strength. 

If,  therefore,  at  the  level  of  each  of  these  strata  we  arrange  suitable 
apertures  for  the  addition  or  removal  of  the  liquids  in  proportion  as 
the  chemical  action  goes  on,  we  can  easily  preserve  these  liquids  at 
uniform  states  of  density  and  thus  the  copper  is  always  pure  and  in 
the  same  physical  condition. 

In  the  application  of  this  process  to  metallurgy,  the  extent  of  sur- 
face of  land  required  to  precipitate  a  large  quantity  becomes  an  im- 
portant consideration ;  it  is,  however,  easy  to  modify  the  form  of  ap- 
paratus, though  preserving  the  same  principle,  so  as  to  avoid  this  ob- 
jection. 

With  this  object  we  arrange  the  liquids  in  vertical  instead  of  hori- 
zontal layers  ;  they  are  now  to  be  separated  by  a  diaphragm  very 
permeable  to  electricity  but  not  to  liquids.     Paste-board  answers  per- 
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fectly  for  this  purpose  ;  it  lasts  for  months  without  undergoing  any 
alteration,  and  the  quantity  of  sulphate  of  iron  which  penetrates  into 
the  sulphate  of  copper  is  still  too  small  to  effect  the  operation.  The 
apparatus  is  therefore  arranged  in  the  following  manner: 

A  chest  of  wood,  lined  with  lead  or  some  suitable  mastic,  contains 
the  solution  of  sulphate  of  iron  ;  through  an  opening  near  the  top, 
we  add  the  liquid  until  the  proper  degree  of  density  is  attained, 
while  through  a  lower  opening  the  saturated  solijtion  is  allowed  to 
escape. 

Into  this  chest  we  plunge  a  number  of  cases,  made  of  a  frame  hav- 
ing its  ends  and  bottom  formed  of  iron  plate  coated  with  lead  ;  the 
sides  are  made  of  a  sheet  of  paste-board.  The  strong  solution  of 
sulphate  of  copper  enters  through  a  pipe  near  the  bottotn,  and  escapes 
in  its  weak  state  through  an  opening  at  the  top.  In  each  case  is 
placed  a  sheet  of  leaded  iron  ;  between  each  case  and  outside  the  end 
ones,  are  plates  of  cast  iron.  Separate  rods  connect  each  plate  with 
the  common  conductor  which  is  supported  above  the  apparatus.  Two 
large  reservoirs  of  constant  levels,  receive  the  solutions  and  furnish 
them  continuously.  We  adjust  once  for  all  the  densities  of  the  liquids 
and  then  the  apparatus  works  on  for  whole  months  without  requiring 
any  kind  of  attention.  The  most  convenient  strength  of  the  solution 
of  copper  which  escapes  from  the  apparatus  is  from  one-foiuth  to 
one-half  of  a  saturated  solution.  The  copper  is  precipitated  on  both 
sides  of  the  sheet  of  metal  forming  the  cathode. 

As  the  paste-board  prevents  the  immediate  contact  of  the  two 
liquids,  we  effect  this  by  making  small  iioles  through  its  upper  edge, 
taking  care  that  they  are  some  distance  above  the  highest  part  of 
sheets  of  metal  forming  the  cathode  ;  the  sulphate  of  iron  can  thus 
float  above  the  solution  of  sulph.  copper,  and  the  vertical  apparatus 
now  fulfills  all  the  conditions  of  the  horizontal  one. 

At  a  temperature  of  20^  Cent.  68°  F.)  one  square  metre  (10-73  sq.  ft.) 
of  surface  will  receive  as  much  as  I  kilogramme  (15444  grs.)  of  copper 
in  twenty  four  hours. 

The  precipitated  copper  is  piu'e  and  is  always  in  the  sime  physical 
condition  ;  the  sheets  obtained  are  fit  for  immediate  working  lujder 
the  hammer,  or  to  pass  through  the  rolling  mill,  four  or  five  passings 
through  this  gives  the  metal  a  density  of  8-95  ;  we  therefore  avoid  all 
the  operations  required  in  the  common  process  to  reduce  it  from  the 
form  of  bars  to  that  of  sheets.  The  manufacture  presents  no  difficul- 
ties, requires  no  refining,  and  gives  no  scoria.  In  a  regular  manufac- 
ture as  much  as  15  per  cent,  of  the  copper  has  been  obtained  in  the 
form  of  sheets,  the  remainder  being  precipitated,  partly  in  pure  frag- 
ments, and  partly  in  powder  of  cementation.  The  authors  consider 
as  a  metallurgical  result,  at  the  lowest  50  per  cent,  of  the  copper  in 
sheets,  25  per  cent,  in  fragments  which  only  require  fusion  to  be 
reduced  into  bars  or  plates  ;  and  25  per  cent,  in  powder  requiring 
subsequent  refining. 

The  question  as  to  the  applicability  of  galvanic  action  to  the  ex- 
traction of  copper,  appears  to  be  reduced  to  the  simplest  possible 
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form.     It  is  hardly  necessary  to  remark  that  Electrotypes  on  the 
largest  scale  can  be  thus  obtained. 


%^  brief  account  of  the  Processes  employed  in  the  ^ssay  of  Gold 
and  Silver  Coi^is  at  the  Mint  of  the  United  States.  Written,  by 
the  DiRECTOR,yor  Me  use  of  the  Commissioners  appointed  to  attend 
the  .annual  Assays. 

ASSAY  OF  GOLD  COINS. 

Principles  of  the  operation. — According  to  law,  the  standard  gold 
of  the  United  States  is  so  constituted,  that  in  1000  parts  by  weight, 
900  shall  be  of  pure  gold,  and  100  of  an  alloy  composed  of  copper  and 
silver. 

The  process  of  assay  requires  that  the  copper  and  silver  be  both 
entirely  removed  from  the  gold  ;  and  to  eftect  this,  twoseparate  opera- 
tions are  necessary. 

The  first  is  for  the  removal  of  the  copper;  and  this  is  done  by  a 
method,  of  very  ancient  date,  called  cupellation ;  which  is  conducted 
in  an  assay  furnace,  in  a  cupel  composed  of  calcined  bones,  and  by 
the  aid  of  lead.  It  is  founded  on  the  property  which  this  metal  pos- 
sesses of  oxidizing  and  vitrifying  under  the  action  of  heat ;  of  pro- 
moting, at  the  same  time,  the  oxidation  of  the  copper;  and  of  draw- 
ing wiih  it,  into  the  pores  of  the  cupel,  the  whole  of  this  metal,  so  as 
to  separate  entirely  this  part  of  the  alloy,  and  to  leave  behind  the  gold 
and  silver  only. 

The  separation  of  the  silver  from  the  gold  is  etlected  by  a  process 
founded  on  the  property  possessed  by  nitric  acid,  of  dissolving  silver 
without  acting  upon  gold.  That  this  may  be  thoroughly  accomplish- 
ed, it  is  found  necessary  that  there  be  an  excess  of  silver  over  the 
gold,  as  otherwise  the  latter  metal  will  cover  and  protect  the  silver 
from  the  action  of  the  acid.  Experience  has  shown  that  the  silver 
present  should  be  about  three-quarters  of  the  wliole  mass, — a  condi- 
tion which  has  given  to  ihc  process  the  name  of  quartation. 

Process  of  assay. — The  reserved  gold  coins  under  trial  are  melted 
together  and  cast  into  a  bar, from  which  a  suitable  piece  is  taken,  flat- 
tened by  a  hammer,  and  rolled  into  a  strip.  From  this  strip  pieces 
are  cut,  which,  together,  shall  weigh  exactly  1000  units.  At  this 
JNIint,  the  unit  weight  employed  in  the  assay  of  gold  is  half  a  milli- 
gramiyie ;  so  that  the  whole  weight  submitted  to  assay  is  a  half 
gramme,  or  about  7-7  grains. 

Silver  is  next  weighed  out  for  the  quartation  ;  and  as  the  assay- 
piece,  if  standard,  should  contain  900  units  of  gold,  there  must  be 
three  times  this  weight,  or  2700  units  of  silver ;  and  this  is  according- 
ly the  quantity  used.  It  is  true  that  there  is  already  some  silver  in 
the  alloy,  but  a  little  excess  over  the  quantity  required  for  the  quar- 
tation does  no  injury  to  the  process. 

The  lead  used  for  the  cupellation  is  kept  prepared  in  thin  sheets, 
cut  into  square  pieces,  which  should  each  weigh  about  ten  times  as 
much  as  the  sold  under  assav. 
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The  lead  is  now  rolled  into  the  form  of  a  hollow  cone,  and  into  this 
are  introduced  the  assay-gold  and  the  quartation-silver,  when  the  lead 
is  closed  round  them,  and  pressed  into  a  ball. 

The  furnace  having  been  properly  heated,  and  the  cupels  placed  in 
it,  and  brought  to  the  same  temperature,  the  leaden  ball,  with  its  con- 
tents, is  put  into  one  of  the  cupels,  the  furnace  closed,  and  the  opera- 
tion allowed  to  proceed,  until  all  agitation  has  ceased  to  be  observed 
in  the  melted  metal,  and  its  surface  has  become  bright.  This  is  an 
indication  that  the  whole  of  the  lead  and  copper  have  been  converted 
into  oxides  and  absorbed  by  the  cupel. 

The  cupellation  being  thus  finished,  the  metal  is  allowed  to  cool 
slowly,  and  the  disk  or  button  which  it  forms  is  detached  from  the 
cupel. 

The  button  is  then  flattened  by  a  hammer  ;  is  annealed  by  bringing 
it  to  a  red  heat ;  is  laminated  by  passing  it  between  rollers;  is  again 
annealed,  and  is  rolled  loosely  into  a  spiral  or  coil  called  a.  cornet.  It 
is  now  ready  for  the  process  of  quartation. 

For  this  purpose,  it  is  introduced  into  a  matrass  containing  about 
4i  ounces  of  nitric  acid,  at  from  20  to  22°  of  Baume's  hydrometer; 
and  in  this  acid  it  isboiled  for  20  minutes  as  indicated  by  a  sand-glass. 

The  acid  is  then  poured  off,  and  about  half  the  quantity  of  stronger 
acid,  at  32°,  is  substituted  for  it,  in  which  the  gold  is  boiled  for  10 
minutes. 

This  second  acid  is  then  also  poured  off,  and  another  equal  charge  of 
acid  of  the  same  strength  is  introduced,  in  which  the  gold  is  kept  for 
10  minutes  longer. 

It  is  then  presumed  that  the  whole  of  the  silver  has  been  removed, 
and  the  gold  is  taken  out,  washed  in  pure  water,  and  exposed,  in  a 
crucible,  to  a  red  heat.,  for  the  purpose  of  drying,  strengthening,  and 
annealing  it. 

Lastly,  the  cornet  of  fine  gold  thus  formed  is  placed  in  the  assay 
balance,  and  the  number  of  units  which  it  weighs  expresses  the  fine- 
ness of  the  gold  assayed,  in  thousandths. 

Test  ^ssay. — To  test  the  accuracy  of  this  process,  and  to  correct  it 
if  not  exact,  the  following  method  is  employed. 

A  roll  of  gold,  of  absolute  purity,  which  has  been  kept  under  the 
seal  of  the  Chairman  of  the  Assay  Commissioners,  is  opened  in  their 
presence,  and  from  it  is  taken  the  weight  of  900  units.  To  this  are 
added  75  units  of  copper,  and  25  of  silver,  so  as  to  form,  with  the  gold, 
a  weight  of  1000  units,  of  the  exact  legal  standard. 

This  is  passed  through  the  same  process  of  assay  as  the  other  gold, 
and  at  the  same  time.  After  the  assay  is  finished,  it  is  evident  that 
the  pure  gold  remaining  ought  to  weigh  exactly  900  units.  If,  how- 
ever, from  any  cause,  it  be  found  to  differ  from  this  weight,  and, 
therefore,  to  require  a  correction,  it  is  assumed  that  the  same  correc- 
tion must  be  made  in  the  other  assays,  and  this  is  done  accordingly. 

ASSAY  OF  SILVER  COINS. 
Principles  of  the  operation. — The  standard  silver  of  the   United 
States  is  so  constituted,  that  of  1000  parts  by  weight,  900  shall  be  of 
pure  silver,  and  100  of  copper. 
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The  process  of  assay  requires  that  the  exact  proportion  of  silver  in 
a  given  weight  of  the  compound  be  ascertained,  and  this  is  done  by 
a  method  of  recent  date,  invented  by  Gay  Lussac,  called  the  humid 
assay,  which  may  be  explained  as  follows. 

The  silver  and  copper  may  both  be  entirely  dissolved  in  nitric  acid; 
and  if  to  a  solution  thus  made,  another  of  common  salt  in  water  be 
added,  the  silver  will  be  precipitated  in  the  (brm  of  a  white  powder, 
which  is  an  insoluble  chloride,  while  the  copper  will  remain  unaffected. 

Now  it  has  been  ascertained  that  100  parts  by  weight  of  pure  salt 
will  convert  into  chloride  of  silver  just  184-25  parts  of  pure  silver. 
Consequently  the  quantity  of  salt  necessary  to  convert  into  chloride 
1000  parts  of  silver,  is  542-74  ;  as  found  by  the  proportion, 

1S4-25  :  100  :  :  1000  :  542-74. 

A  standard  solution  of  salt  is  accordingly  so  prepared,  as  that  a 
certain  volume  of  it,  (the  decililre,)  measured  in  a  glass  vessel  con- 
structed for  the  purpose,  (called  the  large  pipette,)  shall  contain  542-74 
unit-weights  of  salt,  and  be  therefore  capable  of  precipitating,  in  the 
slate  of  chloride,  1000  units  of  silver.  The  unit-weight  employed  at 
(he  Mnit,  for  silver  assays,  is  the  French  inilligramme,  a  thousand  of 
which,  or  the  grannnc,  correspond  to  about  15-4  grains. 

To  precipitate  one  unit  of  silver,  it  is  evident  the  one-thousandth 
part  of  the  above  measure  of  the  standard  solution  would  be  required. 
But  as  this  volume  would  be  inconveniently  small,  it  has  been  deem- 
ed proper  to  increase  it  ten-fold,  by  the  use  of  what  is  called  the  deci- 
mal solution,  which  is  made  by  adding  to  any  portion  of  the  former 
nine  times  its  volume  in  water,  and  thus  reducing  its  strength  to  one- 
tenth.  This  decimal  solution  is  used  in  finishing  tlie  assays,  and  the 
portions  required  for  precipitating  unit-weights  of  silver  are  measured 
by  a  graduated  glass  tube,  called  the  small  pipette. 

In  the  mode  of  assay  imder  consideration,  it  is  necessary  that  the 
portion  of  the  alloyed  silver  used  shall  contain,  as  nearly  as  may  be, 
1000  units  of  pure  silver.  The  riged  standard  requires,  that  of  1000 
parts  by  weight,  900  shall  be  of  pure  silver;  but  (he  law  allows  a 
variation  from  this  ratio,  provided  that  it  do  not  exceed  three  thou- 
sandths. The  fineness  may,  therefore,  be  as  low  as  897,  and  as  high 
as  903.  In  the  practice  of  the  assay,  it  is  found  most  convenient  to 
assume  the  lower  extreme.  Now  (he  weight  of  metal,  of  the  fine- 
ness 897,  which  would  contain  1000  units  of  silver,  is  1114-83;  as 
found  by  the  proportion, 

897  :  1000  :  :  1000  :  1114-83 

The  nearest  integer  to  this  number  is  employed,  and  the  weight  of 
metal  taken  for  the  assay  is  1115. 

Process  of  Assay. — The  reserved  silver  coins  under  trial  being 
melted  together,  a  portion  is  cut  off  from  the  bar,  and  is  flattened  and 
rolled  into  a  thin  strip,  in  order  to  facilitate  the  weighingand  the  solu- 
tion.    From  this  strip  the  weight  of  1115  units  is  taken,  and  is  intro- 
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dnced  into  a  glass  bottle  with  nitric  acid,  in  which  it  is  completely 
dissolved. 

Into  this  solution  the  large  pipette-ful  of  standard  solution  of  salt 
is  introduced,  and  it  produces  immediately  a  white  precipitate,  which 
is  chloride  of  silver,  and  which  contains  of  the  metallic  silver  1000 
units. 

To  make  this  chloride  subside  to  the  bottom  of  the  vessel,  and  leave 
the  liquid  clear,  it  is  necessary  that  it  be  violently  shaken  in  the  bot- 
tle ;  and  this  is  accordingly  done,  by  a  mechanical  arrangement,  for  the 
necessary  lime. 

Unless  the  coins  have  chanced  to  be  below  the  allowable  limit  of 
standard,  the  liquid  will  still  contain  silver  in  solution,  and  accordingly 
a  portion  of  the  decimal  solution  is  introduced,  from  the  small  pipette, 
capable  of  precipitating  a  unit  (and  sometimes  two  or  more)  of  silver, 
and  a  white  cloud  of  chloride  will  show  itself.  The  liquid  is  again 
shaken,  and  cleared ;  and  the  process  is  thus  repeated,  until  the  addi- 
tion of  the  salt  water  shows  only  a  taint  trace  of  chloride  below  the 
upper  surface  of  the  liquid. 

Let  us  suppose,  for  the  sake  of  an  example,  that  three  measures  of 
the  decimal  solution  have  been  used  with  effect.  This  will  show 
that  the  1115  units  of  the  coin  contained  1003  of  pure  silver;  and 
thus  the  proportion  of  pure  silver  in  the  whole  alloyed  metal  is  ascer- 
tained. 

Test  v^ssay. — For  the  foregoing  process  to  be  exact,  it  is  necessary 
that  the  saline  solution  be  of  the  true  standard  strength,  or  be  such 
that  the  quantity  of  it  measured  in  the  large  pipette  shall  be  just  suffi- 
cient to  precipitate  1000  units  of  silver.  This  cannot  be  assumed 
without  proof;  and  a  test  assay  is  accordingly  made,  as  follows,  by 
which  the  other  assays  may  either  be  confirmed  or  corrected. 

A  roll  of  silver,  known  to  be  of  absolute  purity,  is  kept,  from  year 
to  year,  in  an  envelope,  under  the  sea!  of  the  chairman  of  the  Assay 
Commissioners.  This  being  opened  in  their  presence,  a  portion  of 
the  silver  is  taken,  and  1004  units  carefully  weighed  off,  and  submit- 
ted (o  the  process  of  assay  described  above.  If  the  salt  water  used  be 
of  the  exact  standard,  it  is  evident  that  as  the  solution  in  the  larger 
pipette  will  precipitate  1000  parts  of  silver,  four  measures  of  the  deci- 
mal solution  will  be  required  to  precipitate  the  remaining  four  parts, 
and  if  this  prove  to  be  the  fact,  the  other  assays  are  confirmed.  But 
if  the  measures  of  the  decimal  solution  required  fall  short  of  four,  by 
any  number,  it  is  evident  that  the  same  number  must  be  added  to  the 
other  assays ;  and  if,  on  the  contrary,  the  measures  required  exceed 
four,  by  any  number,  the  same  number  must  be  subtracted  from  the 
other  assays. 

Calculation  of  Fineness. — By  the  assay,  thus  corrected,  the  num- 
ber of  units  of  silver  contained  in  1115  units  of  the  metal  under  trial, 
is  ascertained  ;  and  the  fineness,  in  thousandths,  is  then  found  by  the 
proportion:  As  1115  is  to  the  number  of  units  of  pure  silver,  so  is 
1000  to  the  fineness  of  the  alloyed  silver,  in  thousandths. 

Thus,  if  tiie  assay  show  the  presence  of  1005^  parts  of  pure  silver, 
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the  fineness  of  the  alloyed  silver  will  be  901.8  thousandths,  as  found 
by  the  proportion, — 

1115  :  1005-5  :  :  1000  :  901-79. 
It  is  on  this  principle  that  the  following  table  is  constructed.  The 
numbers  at  the  top  and  the  fractions  at  the  side  correspond  to  the 
measures  of  the  decimal  solution  used,  corrected  by  the  test  assay. 
The  numbers  in  the  body  of  the  table  show  the  corresponding  fine- 
ness of  the  assay-piece,  of  which  the  weight  was  1115  units. 
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1 

2 

3 

4 

5 
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0 
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897-7 

898-6 

899-6 

900-4 

901-3 

902-2 

\ 

897-1 
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898-9 
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900-7 

901-6 
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h 

897-3 

898-2 

899-1 

9000 

900-9 

901-8 

902-7 

1 

897-5 

898-4 

899-3 

900-2 

90M 
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902-9 

On  Artificial  Ultramarine.     By  John  Stenhouse,  Ph.  D. 

Till  within  the  last  twelve  or  fifteen  years  the  only  source  of  this 
beautiful  pigment  was  the  rare  mineral,  lapia  lazuli.  The  price  of 
the  finest  ultramarine  was  then  so  high  as  five  guineas  the  ounce. 
Since  the  mode  of  making  it  artificially  has  been  discovered,  however, 
its  price  has  fallen  to  a  few  shillings  the  ounce.  Artificial  ultrama- 
rine is  now  manufactured  to  a  considerable  extent  on  the  Continent, 
but  as  far  as  I  can  learn,  none  has  as  yet  been  made  in  Great  Britain. 
The  chief  French  manufactories  of  ultramarine  are  situated  in  Paris; 
and  the  two  largest  ones  in  Germany  are  those  of  Meissen  in  Saxony, 
and  of  Nuremberg  in  Franconia.  Three  kinds  of  ultramarine  occur 
in  commerce,  the  blue,  the  green,  and  the  yellow.  The  first  two  only 
are  true  ultramarines,  that  is,  sulphur  compounds;  the  yellow  is  mere- 
ly chromate  of  baryta. 

Both  native  and  artificial  ultramarine  have  been  examined  very 
carefully  by  several  eminent  chemists,  who,  however,  have  been  un- 
able to  throw  much  light  upon  their  true  nature.  Chemists  have  un- 
doubtedly ascertained  that  ultramarine  always  consists  of  silica,  alu- 
mina, soda,  sulphur,  and  a  little  oxide  of  iron ;  but  no  two  specimens, 
either  of  the  native  or  artificial  ultramarine,  contain  these  ingredients 
in  at  all  similar  proportions.  In  fact  the  discrepancies  between  the 
analyses  are  so  great  as  to  render  it  impossible  to  deduce  from  them 
any  formula  for  the  constitution  of  ultramarine  ;  if  indeed  it  does  pos- 
ses any  definite  composition.  The  following  are  a  few  specimens  of 
these  analyses,  and  others  equally  discordant  might  easily  be  added. 
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Lapis  Lazuli.    By  Clement  and  Desormes. 

Lapis  Lazuli.    By  Varentrap. 

Soda,         ....     23-2     . 

.     909 

Alumina,     .          .         •          24-8 

31-67 

Silica,       ....     35-8     . 

.     45-50 

Sulpher,           ...         3-1 

095 

Carbonate  of  Lime,     .        .     S-l 

3-52  Lime. 

0-86  Iron. 

0-42  Chlorine. 

5-89  Sulphuric  acid. 

0-12  Water. 

Parisian  Artificial  Ultramarine. 

Meissen  Artificial  Ultramarine. 

By  C.  G.  Gmelin. 

By  Varentrap. 

Soda  and  Potash,         .          12 -863       . 

21-47 

Lime,     ....       1-546     • 

1  -75  Potash 

Alumina,             .         .         .  22-000 

002 

Silica,     ....       47-306    . 

.     23-30 

Sulphuric  Acid,         .         .      4-679 

45-00 

Resin,  Sulphur,  and  Loss,     12-218     . 

.      3-83 

1-063  Iron. 

The  last  chemist  who  has  examined  ultramarine  is  Dr.  Eisner,  who 
has  published  a  very  elaborate  paper  upon  it  in  the  23rd  number  of 
Erdmanii' s  Journal  for  1841.  The  first  part  of  Dr.  Eisner's  paper 
is  historical,  and  contains  an  account  of  the  accidental  discovery  of 
artificial  ultramarine  by  Tassart  and  Kuhlnian  in  1814,  and  of  the 
labors  of  subsequent  chemists.  He  then  gives  a  detailed  account  of 
his  own  experiments,  which  have  been  very  numerous,  and  from 
these  he  deduces  the  following  conclusions:  1st,  That  the  presence  of 
about  one  per  cent,  of  iron  is  indispensable  to  the  production  of  ultra- 
marine ;  he  supposes  the  iron  to  be  in  a  state  of  sulphuret.  2nd, 
That  the  green  ultramarine  is  first  formed,  and  that  as  the  heat  is  in- 
creased it  passes  by  degrees  into  the  blue.  The  cause  of  this  change 
is,  he  affirms,  that  part  of  the  sodium  absorbs  oxygen  from  the  atmos- 
phere, as  the  operation  is  conducted  in  only  partially  closed  vessels, 
and  combines  with  the  silica,  while  the  rest  of  the  sodium  passes  into 
a  higher  degree  of  sulphurization.  Green  ultramarine  therefore  con- 
tains simple  sulphurets,  and  blue,  polysulphurets. 

Dr.  Eisner's  paper  does  not,  however,  furnish  any  details  by  which 
ultramarine  could  be  manufactured  successfully  on  the  great  scale. 
Thus,  for  example,  in  regard  to  the  necessary  degree  of  heat,  perhaps 
the  most  important  circumstance  in  the  process,  he  gives  no  directions 
whatever.  We  know,  however,  from  other  sources,  that  it  should  be 
a  low  red  heat,  as  at  much  higher  temperatures  both  native  and  arti- 
ficial ultramarine  soon  become  colorless.  Dr.  Eisner,  indeed,  does 
not  affirm  that  he  was  able  to  procure  ultramarine  in  quantity  of  a 
uniformly  good  color.  In  fact  the  process  of  Robiquet,  published 
nearly  ten  years  ago,  is  the  best  which  scientific  chemists  possess, 
though  undoubtedly,  the  manufacturers  have  greatly  improved  upon 
it.  Robiquet's  process  consists  in  heating  to  low  redness  a  mixture  of 
one  part  porcelain  clay,  one  and  a  half  sulphur,  and  one  and  a  half 
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parts  anhydrous  carbonate  of  soda,  either  in  an  earthenware  retort  or 
covered  crucible,  so  long  as  vapors  are  given  off.  When  opened  the 
crucible  usually  contains  a  spongy  mass  of  a  deep  blue  color,  contain- 
ing more  or  less  ultramarine  mixed  with  the  excess  of  sulphur  em 
ployed,  and  some  unaltered  clay  and  soda.  The  soluble  matter  is  re- 
moved by  washing,  and  the  ultramarine  separated  from  the  other  im- 
purities by  levigation.  It  is  to  be  regretted,  however,  that  the  results 
of  Robiquet's  process  are  by  no  means  uniform;  one  time  it  yields  a 
good  deal  of  ultramarine  of  excellent  quality,  and  perhaps,  at  the  very 
next  repetition  of  the  process  in  circumstances  apparently  similar,  very 
little  ultramarine  is  obtained,  and  that  of  an  inferior  quality. 

The  fabrication  of  ultramarine  is  a  subject  which  well  deserves  the 
attention  of  English  chemical  manufacturers,  as  it  could  be  carried  on 
with  peculiar  advantage  in  this  country.  The  chief  expense  of  the 
process  is  the  fuel  required,  which  can  be  purchased  in  Great  Britain 
for  less  than  half  the  money  it  would  cost  either  in  France  or  Ger- 
many.— Proceedings  of  the  Glasgow  Philosophical  Society. 

Loud.  Mech.  Mag^. 

Improvements  in  Photography.     Bv  W.  H.  Hewett. 

My  attention  has  lately  been  directed  to  ascertain  what  other  sub- 
stances besides  chlorine  and  bromine,  separately  and  combined,  pos- 
sessed the  property  of  accelerating  the  action  of  light  on  a  Daguer- 
rean,  or  iodized,  plate  ;  and  after  many  trials,  I  found  that  the  vapor 
of  ammonia  possesses  this  singular  quality  in  a  very  remarkable  de- 
gree.    I  first  employed  it  with  iodine  alone,  by  simply  iodizing  a  plate 
to  a  full  yellow  color,  and  then  exposed  it  for  a  few  seconds  to  the 
vapor  of  ammonia  in  an  exceedingly  attenuated  state  by  adding  a  few 
drops  of  strong  ammonia  to  a  little  water,  just  sufficient  to  recognise 
it  by  its  odor  ;  thus  prepared  it  was  placed  in  the  camera,  and  produc- 
ed a  perfect  impression  of  a  building  in  half  a  minute  in  moderate 
sunshine  ;  and  several  other  experiments  satisfied  me  that  ammonia- 
cal  vapor  has  a  very  quickening  action  on  iodine  alone.     My  next 
step  was  to  ascertain  how  it  would  operate  with  bromine  ;  expecting 
it  would  either  destroy  or  accelerate  its  action,  I  was  rejoiced  to  find 
that  it  had  the  latter  effect,  and  that  plates  prepared  in  the  usual  man- 
ner, with  iodine  and  simple  bromine  water,  are  rendered  infinitely 
more  sensitive  by  exposing  them  a  few  seconds  to  this  vapor  than 
they  are  without  it.     Having  found  that  I  could  obtain  a  perfect  im- 
pression in  sunshine  instantaneously,  and  that  five  or  ten  seconds  onlj' 
were  sufficient  in  a  moderate  light,  I  indulge  the  hope  that,  with  its 
assistance,  moving  objects  may  therefore  be   taken  with  facility.     I 
should  inform  you  that  I  have  employed   this  substance  in  a  variety 
of  shapes,  by  exposing  the  plates  to  its  influence  previous  to  placing 
them  in  the  camera,  or  by  allowing  it  to  be  envolved  in  it  during  the 
operation,  or  just  before  it  is  used,  and  in  each  case  have  found  it  equal- 
ly etficacious.      What  is  remarkable  also,   tlie  accelerating  influence 
of  the  ammonia  seems  to  be  retained  in  the  camera  for  a  considerable 
tim.',  notwithstanding  its  volatility ;  in  fact  I  have  sometimes  thought 
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its  presence  in  the  operating  room  alone  had  an  accelerating  influence, 
and  am  persuaded  it  will  be  highly  advantageous  in  a  room  where 
bromine  or  iodine  is  envolved,  whose  presence  is  known  to  suspend 
the  action  of  light  altogether  ;  this  vapor,  on  the  contrary,  neutralizes 
them,  and  instead  of  retarding  the  process,  hastens  it. 

I  have  not  had  time  to  institute  further  experiments,  which  1  think 
the  subject  well  worthy  of.  My  object  now  is  simply  to  direct  the 
attentions  of  photographists  and  the  scientific  world  to  the  fact,  and  I 
shall  be  much  mistaken  if  this  compound  of  hydrogen  and  nitrogen 
does  not  prove  a  valuable  adjunct  to  the  photographic  art. 

P.  S.  I  should  add  that  my  experiments  were  made  with  two  me- 
niscus lenses  of  small  aperture  in  front,  and  worked  at  the  chemical, 
not  the  visual,  focus  with  achromatic  glasses.  I  have  no  doubt  much 
more  satisfactory  results  may  be  obtained. 

Lond,,  Ed.  and  Dub.  Philos.  Mag. 


Means  of  Consuming  the  Smoke  froin  Furnaces. 

Several  persons  were  lately  fined  40.y.  each  at  the  Manchester  Bo- 
rough-court, for  not  consuming  the  smoke  of  their  steam  engine  fur- 
nace. It  appears  from  report  of  the  proceedings  in  the  Manchester 
Guardian,  that  the  question  of  the  practicability  of  greatly  diminish- 
mg,  if  not  altogether  extinguishing  this  evil,  was  set  at  rest  by  the  evi- 
dence of  Mr.  Henry  Houldsworth  and  Mr,  Thomas  Ogden,  the  chim- 
neys of  whose  works  have  long  set  an  example  to  the  district.  Mr. 
Houldsworth  stated,  and,  as  far  as  such  matters  can  be  proved  in  a 
court  of  justice,  proved,  that  the  means  essential  to  an  almost  perfect 
combustion  of  smoke  were  by  no  means  costly;  that,  in  ordinary  cases, 
they  might  be  applied  at  a  cost  of  10/.  or  15/.;  and  that  the  result, 
while  it  secured  all  that  could  be  desired  in  the  removal  of  the  nui- 
sance, was  in  his  case  attended  with  a  saving  in  his  consumption  of 
fuel  of  not  less  than  IS  per  cent.  In  three  years  1838-1840,  his  con- 
sumption of  coal  was  one  ton  per  hour;  in  1841  the  smoke  consuming 
apparatus  was  adapted  to  his  furnace,  and  in  the  three  following  years, 
1842-1844,  his  consumption  of  coal  was  reduced  to  16  8-lOths  cwt. 
per  hour.  The  general  accuracy  of  these  statements,  impugned  by 
Mr.  Armstrong,  was  confirmed  by  Mr.  Fairbairn,  C.  E.,  who  stated 
that  two  simple  elements  only  were  needed  to  ensure  the  consump- 
tion of  smoke — a  sufficiently  high  temperature,  and  the  admission  to 
the  furnace  of  a  sufficient  quantity  of  atmospheric  air.  Some  attempt 
was  made  to  contravene  the  statements  of  Mr.  Houldsworth,  on  the 
ground  that  his  experiments,  made  some  time  ago,  were  fallacious; 
but  it  was  observed,  that  three  years  of  practice  and  experience  take 
from  the  trial  the  character  of  an  experiment,  and  leaves  it  in  the  posi- 
tion of  a  well-established  fact.  Mech.  Ma". 
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On  the  Magnetization  of  Light,  and  the  Illumination  of  Magnetic 
Lines  of  Force.     By  Michael  Faraday. 

For  a  long  time  past  the  author  had  felt  a  strong  persuasion,  de- 
rived from  philosophical  considerations,  that  among  the  several  powers 
of  nature  whicli  in  their  various  forms  of  operation  on  matter  produce 
different  classes  of  effects,  there  exists  an  intimate  relation;  that  they 
are  connected  by  a  common  origin,  have  a  reciprocal  dependence  on 
one  another,  and  are  capable,  under  certain  conditions,  of  being  con- 
verted the  one  imo  the  other.  Already  have  electricity  and  magnetism 
afforded  evidence  of  this  mutual  convertibility:  and  in  extending  his 
views  to  a  wider  sphere,  the  author  became  convinced  that  these 
powers  mast  have  relations  with  light  also.  Until  lately  his  endeavors 
to  detect  these  relations  were  unsuccessful ;  but  at  length,  on  institu- 
ting a  more  searching  interrogation  of  nature,  he  arrived  at  the  dis- 
covery recorded  in  the  present  paper,  namely,  that  a  ray  of  light  may 
be  electrified  and  magnetized;  and  that  lines  of  magnetic  force  may 
be  rendered  luminous. 

The  fundamental  experiment  revealing  this  new  and  important 
fact,  which  establishes  a  link  of  connexion  between  two  great  de- 
partments of  nature,  is  the  following.  A  ray  of  light  issuing  from  an 
Argand  lamp  is  first  polarized  in  the  horizontal  plane  by  refiexiou 
from  a  glass  mirror,  and  then  made  to  pass,  for  a  certain  space,  through 
glass  composed  of  silicated  borate  of  lead,  on  its  emergence  from  which 
it  is  viewed  through  a  Nichol's  eye-piece,  capable  of  revolving  on  a 
horizontal  axis,  so  as  to  intercept  the  ray,  or  allow  it  to  be  transmitted 
alternately,  in  the  different  phases  of  its  revolution.  The  glass  through 
whicti  the  ray  passes,  and  which  the  author  terms  the  dimagnetic,  is 
placed  between  the  two  poles  of  a  powerful  electro-magnet,  arranged 
in  such  a  position  as  that  the  line  of  magnetic  forces  resulting  from 
their  combined  action  shall  coincide  with,  or  differ  but  little  from  the 
course  of  the  ray  in  its  passage  through  the  glass.  It  was  then  fomid 
that  if  the  eye-piece  had  been  so  turned  as  to  render  the  ray  invisible 
to  the  observer  looking  through  the  eye-piece  before  the  electric  cur- 
rent had  been  established,  it  becomes  visible  whenever,  by  the  com- 
pletion of  the  circuit,  the  magnetic  force  is  in  operation;  but  instantly 
becomes  again  invisible  on  the  cessation  of  that  force  by  the  interrup- 
tion of  the  circuit.  Further  investigation  showed  that  the  magnetic 
action  causes  the  plane  of  polarization  of  the  polarized  ray  to  rotate, 
for  the  ray  is  again  rendered  visible  by  turning  the  eye  piece  to  acer- 
tain  extent;  and  that  the  direction  of  the  rotation  impressed  upon  the 
ray,  when  the  magnetic  influence  is  issuing  from  the  south  pole,  and 
proceeding  in  the  same  direction  as  the  polarized  ray,  is  right-handed, 
or  similar  to  that  of  the  motion  of  the  hands  of  a  watch,  as  estimated 
by  an  observer  at  the  eye-piece.  The  direction  in  which  the  rotation 
takes  place  will,  of  course,  be  reversed  by  reversing  either  the  course 
of  the  ray  or  the  poles  of  the  magnet.  Hence  it  follows  that  the  po- 
larized ray  is  made  to  rotate  in  the  same  direction  as  the  currents  of 
positive  electricity  are  circulating,  both  in  the  helices  composing  the 
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electro-magnet,  and  also  in  the  same  direction  as  the  hypothetical 
currents,  which,  according  to  Ampere's  theory,  circulate  in  the  sub- 
stance of  a  steel  magnet.  The  rotary  action  was  found  to  be  always 
directly  proportional  to  the  intensity  of  the  magnetic  force,  but  not  to 
that  of  the  electric  current;  and  also  to  be  proportional  to  the  length 
of  that  portion  of  the  ray  which  receives  the  influence.  The  interpo- 
sition of  substances  which  occasion  no  disturbance  of  the  magnetic 
forces  produces  no  change  in  these  effects.  Magnets  consisting  only 
of  electric  helices  act  with  less  power  than  wh^n  armed  with  iron, 
and  in  which  magnetic  action  is  consequently  more  strongly  de- 
veloped, 

Tiie  author  pursues  the  inquiry  by  varying  in  a  great  number  of 
ways  the  circumstances  in  which  this  newly-discovered  influence  is 
exerted;  and  finds  that  the  modifications  thus  introduced  in  the  re- 
sults are  all  explicable  by  reference  to  the  general  law  above  stated. 
Thus  the  effect  is  produced,  though  in  a  less  degree,  when  the  polar- 
ized ray  is  subjected  to  the  action  of  an  ordinary  magnet,  instead  of 
one  that  derives  its  power  from  a  voltaic  current;  and  it  is  also  weaker 
when  a  single  pole  only  is  employed.  It  is,  on  the  other  hand,  in- 
creased by  the  addition  of  a  hollow  cylinder  of  iron,  placed  witliin 
the  helix,  the  polarized  ray  traversing  its  axis  being  then  acted  upon 
with  great  energy.  Helices  act  with  equal  power  in  any  part  of  the 
cylindric  space  which  they  enclose.  The  heavy  glass  used  was  found 
to  possess  in  itself  no  specific  magneto-inductive  action. 

Diftereiit  media  differ  extremely  in  the  degree  in  which  they  are 
capable  of  exerting  the  rotary  power  over  a  polarized  ray  of  light.  It 
is  a  power  which  has  no  apparent  relation  to  the  otiier  physical  pro- 
perties, whether  chemical  or  mechanical,  of  these  bodies.  Yet,  how- 
ever it  may  differ  in  its  degree,  it  is  always  the  same  in  kind  ;  the  ro- 
tation it  effects  is  invariably  in  one  direction,  dependent  however,  on 
the  directions  of  the  ray  and  of  the  magnetic  force.  In  this  respect  it 
differs  essentially  from  the  rotary  power  naturally  possessed  by  many 
bodies,  such  as  quartz,  sugar,  oil  of  turpentine,  &c.,  which  exhibit  the 
phenomena  of  circular  polarization;  for  in  some  of  these  the  rotation 
takes  place  to  tlie  right,  and  in  others  to  the  left.  When,  therefore, 
such  substances  are  employed  as  dimagnetics,  the  natural  and  the  su- 
perinduced powers  tend  to  )")roduce  either  the  same  or  opposite  rota- 
tions; and  the  resulting  effects  are  modified  according  as  they  are  cu- 
mulative in  the  former  case,  and  differential  in  the  latter. 

In  the  concluding  section  of  the  paper,  the  author  enters  into  general 
considerations  on  the  nature  of  the  newly-discovered  influence  of  elec- 
tricity and  magnetism  over  light,  and  remarks  that  all  these  powers 
possess  in  common  a  duality  of  character  which  constitutes  them  a 
peculiar  class,  and  affords  an  opening  which  before  was  wanting  for 
the  appliance  of  these  powers  to  the  investigation  of  this  and  other 
radiant  agencies.  The  phenomena  thus  brought  to  light  confirm  the 
views  entertained  by  the  author  relative  to  the  constitution  of  matter 
as  beins:  spheres  of  power,  for  the  operation  of  which  the  conception 
of  a  solid  luiclens  is  not  necessary;  and  leads  to  the  presumption  that 
the  influence  of  magnetism  on  bodies  which  exhibit  no  magnetic  pro- 
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perlies  consists  in  producing  them  in  a  state  of  electric  tension  tending 
to  a  current;  while  on  iron,  nickel,  and  other  bodies  susceptible  of 
magnetism,  currents  are  actually  established  by  the  same  influence. 
The  author  states  that  he  is  still  engaged  in  the  prosecution  of  these 
inquiries.  Lond.  Rep.  Pat.  Inv. 

Extracts  from  the  Proceedings  of  the  Paris  Academy  of  Sciences. 
(From  the  London  Athengeura.) 
Pyramids  op  Egypt. — Oct.  27. — M.  Persigny,  whose  communica- 
tion some  months  ago,  relative  to  the  object  of  tlie  construction  of  the 
pyramids  of  Egypt,  excited  much  notice  by  its  novelty,  has  sent  ano- 
ther communication  on  the  subject.  In  his  first  paper,  M.  Persigny 
expressed  an  opinion  that  the  pyramids  were  erected  for  the  defence  of 
the  valley  of  the  Nile  agains  the  eruptions  of  the  sand  of  the  desert. 
A  simple  wall,  says  the  author,  would  liave  been  only  a  temporary 
obstacle,  which  the  winds  would  soon  have  surmounted;  but  the  pyra- 
mids are  of  a  form  and  arrangement  whicli  oppose  to  the  current  of 
air  a  resistance  equal  to  the  rate  at  which  it  displaces  the  sand,  conse- 
quently the  siliceous  particles,  having  no  support,  fall  at  a  considera- 
ble distance  from  the  wonderful  buildings  established  by  the  Egyp- 
tians. M.  Persigny  now  presented  the  result  of  several  experiments 
made  by  him,  on  a  small  scale,  in  support  of  the  theory  which  he  had 
advanced.  A  small  ventilator  represents  the  winds  of  the  desert,  and 
on  a  plank  covered  with  sand,  are  little  pyramids  in  paste-board.  With 
this  small  apparatus,  M.  Persigny  describes  all  the  etfects  which  he 
supposes  to  result  from  the  gigantic  monuments  of  Egypt. 

New  Planet  Uranus. — Nov.  10. — A  paper,  by  M.  Leverrier,  on 
the  planet  Uranus,  was  read  by  M.  Arago.  Uranus,  when  discovered, 
embarrassed  the  astronomers  by  the  slowness  of  its  proper  motion,  and 
it  was  a  long  time  before  they  were  all  convinced  that  it  was  a  planet. 
This  first  difficulty  surmounted,  the  astronomers  were  able  to  ascer- 
tain pretty  correctly  the  elements  of  its  ellipsis.  At  a  later  period, 
when  a  series  of  observations,  embracing  a  period  of  from  30  to  40 
years,  had  been  made,  and  when  the  perturbations  due  to  the  action 
of  Jupiter  and  Saturn  had  been  calculated,  they  took  up  the  theory 
developed  in  the  Mecanique  Celeste  of  Laplace.  The  calculations 
ceased,  however,  after  a  time,  to  agree  with  the  real  positions  of  this 
planet;  and  M.  Arago  thought  that  there  might  be  some  errors  in  the 
calculations  of  Laplace.  M.  Leverrier  has  proved  that  AL  Arago 
was  right,  and  has  laid  down  a  new  orbit  which,  for  this  year,  differs 
by  40  seconds  from  that  of  the  former  calculation.  MM.  Langier  and 
Mauvais  have  shown  the  identity  of  the  comet  discovered  in  lS44by 
M.  de  Vico,  and  that  of  1785.  M.  Hind  has  announced  that  he  has 
found,  in  the  works  of  M.  E.  Biot  on  the  astronomical  observations 
of  the  Chinese,  the  necessary  documents  for  calculating  the  orbit  of  the 
comet  1433,  and  ascertained  its  identity  virith  the  comet  of  17S0  cal- 
culated by  Olbers. 

Corn  Damaged  by  Sea  Water. — A  paper  was  received  from 
Prince  Louis  Lucien  Bonaparte,  announcing  an  observation  he  lias 
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made  on  corn  spoiled  in  the  holds  of  vessels  by  a  prolonged  contact 
with  sea-water.  He  has  found  that  it  contains  large  quantities  of  va- 
lerianic and  butyric  acid.  The  prince  states  that  he  is  now  occupied 
with  experiments  to  ascertain  the  causes  under  which  these  two  acids 
are  formed. 

Compressed  Air  in  Mining  Operations. — M,  Triger  presented 
an  account  of  the  results  obtained  by  him  in  the  recent  application  of 
compressed  air  in  mining  operations.  M.  Triger  having  successfully 
used  compressed  air  as  a  means  of  driving  back  the  masses  of  water 
which  are  found  in  mines,  resolved  also  to  try  its  effects  as  a  motive 
power,  and  states  that  he  has  worked  an  engine  with  it  with  great 
effect,  and  in  situations  where  there  was  not  room  for  the  operation 
of  a  steam  engine. 

Deep  Wells  in  China. — Some  time  ago  M.  Arago  read  a  com- 
munication from  some  of  the  French  missionaries  in  China,  giving  an 
account  of  some  deep  wells  in  that  country  which  had  been  made  by 
boring.  To-day  he  presented  several  bottles  made  of  bamboo,  con- 
taining water  (salt)  and  bitumen  taken  from  these  wells,  and  for- 
warded for  an  analysis. 

Sand  from  the  bottom  of  the  Artesian  Well  at  Calais. — A 
letter  was  received  from  the  Mayor  of  Calais,  requesting  that  the 
Academy  would  order  an  examination  to  be  made  of  the  sand  brought 
up  from  the  bottom  of  the  Artesian  well  in  that  town,  at  310  metres 
depth,  and  stating  that  the  indications  of  the  proximity  of  water  were 
sufficiently  encouraging,  for  the  work  of  boring  to  be  proceeded  with. 

Acids  formed  of  Oxygen,  Hydrogen,  Azote,  and  Sulphur. 
— M.  Thenard,  in  the  name  of  a  committee,  read  a  report  on  the  work 
of  M.  Fremy,  respecting  a  series  of  acids  formed  of  oxygen,  hydrogen, 
azote  and  sulphur.  In  terminating  his  report,  M.  Thenard  said,  "M. 
Fremy's  paper  is  full  of  new  and  unexpected  facts.  His  labor  is  one 
which  demanded  much  sagacity,  and  if  the  most  numerous  and  im- 
portant experiments  of  M.  Fremy  had  not  already  given  him  an  ele- 
vated rank  among  chemists,  this  last  work  would  have  entitled  him  to 
it.  The  committee  has,  therefore,  the  honor  of  proposing  that  the 
Academy  should  order  liis  paper  to  be  printed  in  the  'Recueil  des  Sa- 
vaus  Etrangers.'"     This  proposition  of  the  committee  was  adopted. 

On  the  Preservation  of  Wood. — Nov.  24. — M.  Arago  read  a  com- 
munication from  M.  Boucherie  on  preserving  wood  for  building  and 
other  purposes.  It  is  now  four  years  since  M.  Boucherie  communi- 
cated to  the  Academy  a  series  of  exj)eriments,  proving  that  he  had 
discovered  a  means  of  forcing  into  the  pores  of  wood  liquids  capable 
of  giving  to  it  great  durability  and  entirely  new  properties.  Since 
that  time  many  patents  have  been  taken  out  in  France  and  England 
for  different  modes  of  preservmg  wood.  M.  Boucherie's  process  con- 
sists in  the  introduction  of  solutions  by  a  sort  of  filtration.  A  tub 
containing  the  liquid  is  placed  in  contact  with  one  end  of  the  wood; 
the  pressure  produced  by  raising  the  level  of  the  liquid  a  little  above 
that  of  the  wood,  suffices  for  its  perfect  impregnation,  with  the  ex- 
ception of  the  central  part  or  heart.     In  the  experiments  now  referred 
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to,  some  of  these  pieces  of  wood  were  left  in  their  natural  state;  others 
were  impregnated  to  only  half  their  lengtli,  and  others  in  the  entire 
length.  The  liquids  used  were  pyroligneous  acid,  sulphate  of  copper, 
chloruate  of  pyrolignated  calcium,  double  chlorurate  of  sodium  and 
mercury.  The  woods  were  buried  in  the  ground,  at  the  depth  of  a 
few  centimetres,  in  an  enclosed  yard,  at  Compiegne,  where  they  re- 
mained nearly  three  years.  On  taking  them  up,  the  prepared  wood 
was  found  sound,  and  that  which  had  not  been  prepared  rotten. 

Gases  held  in  Solution  by  Sea  Water.—  Dec.\ — M.  Dumas  made 
a  communication,  in  the  name  of  M.  Lewy,  relative  to  his  experiments 
as  to  the  composition  of  the  gases  held  in  solution  by  sea  water  at 
different  periods  of  the  day.  M.  Lewy  operated  upon  water  taken 
.  froiuthe  sea  at  Langreme  in  the  Calvadus.  He  confirms  the  experi- 
ments made  by  M.  Morreu,  with  the  exception  of  stating  that  he  has 
not  found  the  variations  so  considerable  as  tliose  announced  by  that 
gentleman.  The  most  striking  result  of  M.  Lewy's  experiments  is  the 
augmentation  of  oxygen  during  the  day,  and  the  diminution  of  this 
gas  at  night,  when  the  sky  is  clouded,  whereas,  with  the  carbonic 
acid,  the  result  is  in  the  opposite  ratio.  Sea  water,  says  M.  I^ewy, 
contains  a  notable  quantity  of  sulphuretted  hydrogen  and  hydrosul- 
phate  of  ammonia.  The  variations  are  due  to  two  contrary  actions 
— the  action  of  light  on  vegetation  and  animalcule,  and  the  action  of 
animal  matter  on  the  sulphates  that  are  held  in  solution.  In  the  first 
case,  there  is  a  disengagement  of  oxygen  which  increases  with  the 
greater  or  lesser  action  or  the  greater  or  lesser  prolongation  of  solar 
light;  in  the  second  case,  there  is  production  of  sulphuretted  hydrogen, 
and  formation  of  hydrosulphate  of  ammonia,  wliich  diminish  in  a 
remarkable  way  the  proportions  of  the  oxygen  dissolved. 

Engravings  on  Ancient  Seals. — A  paper  was  received  from  M. 
Sichel,  giving  an  account  of  the  engraving  on  some  seals  of  ancient 
Roman  oculists,  which  have  been  recently  discovered.  It  appears 
that  the  Roman  oculists  had  engraved  upon  these  seals  the  names  of 
the  remedies  for  diseases  of  the  eyes  which  were  then  in  vogue. 

Watch  for  Degrees  of  Heat  and  Moisture. — A  notice  was  re- 
ceived from  M.  Dessagneaux,  on  a  newly-invented  watch,  which 
marks  the  degrees  of  heat  and  moistnre. 

Experiments  on  Steam. — Dec,  15. — A  paper  by  M.  Regnault  was 
read  relative  to  his  experiments  on  steam.  The  Minister  of  Public 
Works  assisted  M.  Regnault  with  the  means  of  making  these  experi- 
ments on  an  extensive  and  practical  scale.  The  questions  to  be  settled 
by  M.  Regnault,  were — 1.  The  law  which  unites  the  temperatures 
and  elastic  powers  of  aqueous  vapor  at  saturation.  2.  The  quantity 
of  heat  absorbed  by  a  kilogramme  of  water  at  0  degree,  to  be  con- 
verted into  steam  lor  saturation  at  different  degrees  of  pressure.  3. 
The  quantity  of  heat  absorbed  by  the  same  quantity  of  water  in  order 
to  raise  the  temperature  to  the  point  in  which  it  assumes  the  state  of 
vapor  under  different  pressures.  A.  The  specific  heat  of  aqueous 
vapor  at  diflerent  stages  of  density,  and  at  different  degrees  of  tempe- 
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rature.  5.  The  co-efficients  of  dilatation  of  aqueous  vapor  in  different 
stages  of  density.  In  his  present  paper,  M.  Regnault  gives  the  law 
of  the  elastic  powers  of  steam  up  to  230  degrees  centigrade,  which 
temperatures  corresponds  to  28  atmospheres  and  a  half.  He  next 
fixes  the  total  heat  of  steam  taken  at  different  pressures,  from  l-5th 
to  15  atmospheres,  and  finally^  he  treats  of  the  calorific  capacity  of 
water  from  0  to  190  degrees.  Many  distinguished  men  liave  devoted 
their  attention  to  the  elastic  powers  of  steam.  We  may  mention 
Achard,  Greu,  Dalton,  Christian,  Araberger,  Watt,  Robinson,  Betan- 
court,  Schmidt,  Southern,  Ure,  Gay-Lussac,  August,  Kaemtz,  Dulong, 
and  Arago,  the  two  latter  of  whom  commenced  their  experiments  in 
1S23,  at  the  request  of  the  Minister  of  the  Interior,  and  published  an 
account  of  them  in  1829.  They  carried  their  operations  up  to  25  at- 
mospheres. About  the  same  period  a  commissioti  of  scientific  Amer- 
icans performed  a  series  of  experiments  on  this  subject,  but  went  up 
to  only  10  atmospheres.  The  results,  however,  of  these  different  ex- 
periments were  not  alike,  consequently,  M.  Regnault  had  to  take  en- 
tirely new  ground,  greatly  aided,  however,  by  the  progress  which 
science  has  made  since  the  period  alluded  to.  In  his  results  he  agrees 
most  with  MM.  Dulong  and  Arago,  particularly  as  regards  high  rates 
of  pressure.  Watt  had  supposed  tliat  tlie  total  quantity  of  heat  ne- 
cessary for  the  transformation  of  a  kilogramme  of  water  into  the  state 
of  steam  was  certain  under  a  constant  pressure.  The  number  ad- 
mitted was  650.  This  lav/,  although  not  exemplified  by  any  precise 
experiment,  had  been  until  very  lately  regarded  as  positive,  and  so 
adopted  in  theory  and  practice.  M.  Regnault,  however,  has  ascer- 
tained that  this  number  increases  constantly  from  622  under  the  pres- 
sure of  one-fifth  of  an  atmosphere  up  to  670  under  15  atmospheres. 
At  the  ordinary  pressure  the  average  of  38  experiments  gives  636-37. 
As  to  the  calorific  capacity  of  water,  it  is  1000  between  0  and  30  de- 
grees, 1005  between  30  and  120,  1013  between  120  and  190. 

TEMrERATURE  OF  Artesian  Well  AT  Neuffen. — A  paper  was 
received  from  M.  Daubree,  relative  to  tiie  high  rate  of  temperature  in 
an  artesian  well,  at  Neuffen,  in  the  kingdom  of  Wurtemburg.  The 
Count  de  Mandelslohe,  says  M.  Daubree,  has  ascertained  in  this  well 
a  more  rapid  increase  of  temperature  with  the  depth  than  has  ever 
yet  been  witnessed  in  any  other  locality.  In  most  of  the  artesian 
wells  it  has  been  found  that  the  temperature  increased  about  one  de- 
gree for  every  30  metres,  but  at  Neuffen  the  increase  lias  been  one 
degree  for  every  10  metres.  The  depth  of  the  well  is  385  metres,  and 
the  temperature  at  the  bottom  is  38  deg.  7  niin.  of  Centigrade  (about 
104  of  Fahrenheit.)  The  nearest  approach  to  this  great  exception 
from  the  normal  state  of  things  is  at  Monte  Marin,  in  Tuscany,  and 
it  is  worthy  of  remark  that  in  both  cases  the  bottom  of  the  well  is  still 
35  metres  above  the  level  of  the  sea.  M.  Daubree  thinks  that  the 
cause  of  these  anomalies  is  the  ancient  heat  of  the  ignitial  rocks,  which 
being  very  slow  conductors  of  heat  communicate  but  a  small  portion 
of  it  to  the  surrounding  strata. 
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Description  of  the.  Great  Britain  Iron  Steam  Ship,  with  Screiv  Pro- 
peller ;  ivith  an  Jiccount  of  the  Trial  Voyages.  By  Thomas 
Richard  Guppy,  Esq.,  C.  E. 

(From  (he  Proceedings  of  the  Institution  of  Civil  Engineere.) 
Concluded  from  page  84. 

Mr.  J.  Field,  V.  P.,  said  he  had  received  a  communication  from 
Lady  Benlham,  relative  to  some  of  the  improvements  in  naval  archi- 
tecture, introduced  by  the  late  Sir  Samuel  Bentham,  which  appeared 
to  be  so  interesting  that,  with  the  permission  of  the  President,  he 
would  request  a  portion  of  it  might  be  read  to  the  meeting. 

The  communication  commenced  by  stating  that,  as  in  the  paper  on 
the  construction  of  the  Great  jSrtVaz/?,  particular  stress  was  laid  upon 
the  advantage  of  fixed  water-tight  bulk-heads,  dividing  the  hold  into 
several  compartments,  the  merit  of  the  first  introduction  of  that  great 
improvement  in  naval  architecture  must  be  claimed  for  Sir  S.  Bentham: 
it  then  proceeded, — 

"On  reference  to  his  Naval  Papers,  it  appears  that  inthe  year  1795, 
he  was  entrusted  by  the  Lords  Commissioners  of  the  Admiralty  to 
construct  six  vessels  of  war,  according  to  his  own  ideas  and  under 
his  direction,  at  Redbridge.  In  the  Naval  Papers,  No.  8,  part  8,  'Im- 
provement in  vessels  of  War,'  a  short  communication  is  given  of  the 
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several  expedients  he  introduced  into  them,  with  a  view  to  strength, 
durabihty,  efficiency,  and  diminution  of  cost,  (page  91,)  it  appears 
that  he  had  introduced  in  those  vessels 'fixed  bullc-heads,  or  partitions 
formed  in  a  manner  calcnlated  to  contribute  to  strength,  both  in  the 
transverse  and  longitudinal  directions;  that  they  comprehended  in 
their  construction  diagonal  braces,  at  the  same  time  that  they  served 
as  partitions  for  the  convenience  of  habitation  or  for  the  separation  of 
stores;'  that  they  connected  the  bottom,  sides,  and  decks  together,  so 
as  to  prevent  their  racking  or  working  at  sea;  that  <a  farther  use  of 
these  partitions  was,  that  having  been  made  water-tight,  as  practised 
by  the  Chinese  of  the  present  day,  as  well  as  by  the  ancients,  they 
tended  to  secure  the  ship  against  foundering,  by  confining  the  water 
from  a  leak  to  the  space  between  two  partitions.' 

"Again,  (page  99.)  amongst  the  various  expedients  enumerated,  as 
tending  to  diminish  the  danger  of  material  injury  or  the  loss  of  a  ship 
in  case  of  her  striking  the  ground,  it  is  stated,  that  'the  interior  of  the 
vessel  having,  as  above-mentioned,  been  divided  into  several  water- 
tight compartments,  it  is  not  even  the  flowing  of  water  freely  into  one 
or  two  of  these  compartments  that  would  endanger  the  loss  of  the 
ship.' 

"So  also  in  <The  Elements  and  Practice  of  Naval  Architecture,' 
(page  177,  third  edition)  in  giving  an  account  of  the  above-mentioned 
vessels  of  Sir  Sanuiel  Bentham's  construction,  the  author  says,  <the 
mode  of  structure  of  these  vessels  is  very  ditferent  from  that  of  others;' 
and  after  mentioning  various  particulars,  says,  'but  the  principal 
strength  seems  to  depend  on  the  thwarlship  braces  and  bulk-heads, 
which  connect  the  sides  together  more  conlbrmable  to  the  practice  of 
civil  architecture.' 

"  Besides  these  fixed  bulk-heads,  tlie  metallic  water-tanks  (invented 
by  Sir  Samuel  Bentham  for  the  preservation  of  water,)  were,  on  board 
these  vessels,  'so  contrived  that  their  fore  and  aft  partitions,  extending 
in  height  from  tiie  bottom  of  the  ship  to  the  deck,  operated  as  sup- 
ports to  both  bottom  and  deck.' — Naval  Papers,  No.  8,  page  108.  So 
also  'the  metallic  canisters  for  keeping  powder  were  adapted  to  the 
shape  of  the  vessel.' 

"  It  may  be  added,  that  other  of  the  improvements  introduced,  I 
understand,  in  the  Great  Britain,  had,  as  well  as  the  water-tight 
compartments,  been  half  a  century  ago  exemplified  in  Sir  S.  Ben- 
tham's vessels;  such  as  the  tumbling-out  of  the  topsides  and  the  straight 
decks. 

"  The  above-mentioned-work,  '  Elements  and  Practice  of  Naval 
Architecture,'  and  Sir  S.  Bentham's  'Naval  Papers,'  Nos.  2,7,  and  S, 
record  the  extraordinary  strength  and  efficiency  of  his  vessels,  as  well 
as  a  variety  of  peculiarities  in  their  construction,  whereby  that  strength 
was  given,  with  about  iialf  the  quantity  of  timber  used  in  the  cus- 
tomary mode  of  construction,  and  only  one-sixth  part  of  the  copper 
was  used  for  fastenings. 

'•  This  statement  cannot  in  any  way  detract  from  Mr.  Guppy's 
merit  in  the  construction  of  the  Great  Britain.  Real  genius  disdains 
to  appropriate,  without  acknowledgment,  the  improvements  of  others; 
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thus  Sir  S.  Bentham,  referred,  as  above,  to  the  Chinese  and  to  the  an- 
cients. VVliether  Mr.  Guppy  may  liave  re-invented  the  expedients 
in  question,  or  have  perceived  the  advantage  of  them,  as  proved  by 
the  actual  service  of  the  vessels  in  which  they  were  exempUfied,  and 
have  adopted  them,  to  him  must  be  ascribed  the  benefit  which  ship- 
building cannot  fail  to  derive  from  his  introduction  to  general  use,  of 
Sir  S.  Eentham's  improvements  in  naval  architecture." 

Sir.  J.  Rennie,  President,  after  expressing  to  Mr.  Guppy,  the  thanks 
of  the  meeting  for  the  communication  which  had  given  rise  to  so  in- 
teresting a  discussion,  said  the  construction  of  iron  sea-going  vessels 
was  a  subject  of  peculiar  interest  to  the  institution,  as  to  one  of  its 
early  members  must  be  ascribed  the  merit  of  their  first  introduction. 

The  first  iron  steam  vessel  that  ever  went  to  sea  was  built  in  1S20-1, 
at  the  Horsely  iron-work,  near  Birmingham.  It  was  named  the 
jlaroH  Manhy,  after  the  constructor;  and  being  put  together  in  the 
Surrey  Canal  Dock,  ti)ok  in  a  cargo  of  rape-seed  and  iron  castings,  in 
the  Tliames,  and  landed  it  at  the  Pont  Royal,  at  Paris,  without  tran- 
shipment. This  unique  voyage  was  performed  under  the  command 
of  Captain  Sir  Charles  Napier,  R.  N.,  who  was  largely  interested 
in  the  undertaking,  and  devoted  much  time  and  his  usual  skill  and 
energy  to  the  enterprise.  The  engine  was  put  together  and  was 
worked  during  the  voyage  by  the  present  Secretary  ot"  the  Institution. 
The  propellers  were  the  feathering  paddles,  which  were  invented  by 
the  late  Mr.  John  Oldham.  Both  the  engine  and  the  paddles  had 
been  superseded  by  more  perfect  machinery,  and  the  boilers  had  been 
frequently  renewed;  but  the  hull  of  the  vessel  had  required  but  httle 
repair,  and  was  still  at  work  upon  the  Seine,  as  were  several  other 
iron  vessels  built  by  Mr.  Manby,  about  the  same  time,  at  Horseley, 
and  at  his  works  at  Charenton,  near  Paris. 

The  introduction  of  iron,  as  a  material  for  ship-building,  was  now 
becoming  so  general,  that  the  result  of  the  great  experiment,  the  Great 
Britain,  must  necessarily  be  regarded  with  much  interest,  and  next 
session  the  Institution  would  look  forward  to  receiving  from  Mr. 
Guppy  an  account  of  the  first  {ew  voyages;  and  if  skill  and  experience 
could  accomplish  them,  they  might  be  considered  safe  in  the  iiands  of 
Captain  Hosken,  whose  success  in  the  Great  Western  had  been  so 
decided. 


Since  the  receipt  of  the  communication  from  Lady  Bentham,  before 
referred  to,  the  Secretary  has  received,  from  the  same  source,  the  fol- 
lowing additional  paper: — 

It  is  now  half  a  century  since  Sir  Samuel  Bentham,  in  conversa 
tion  with  the  First  Lord  and  other  Lords  of  the  Admiralty,  satisfied 
them,  that  the  general  principles  of  mechanics  were  as  applicable  to 
naval  as  to  civil  architecture,  although  they  never,  up  to  that  time, 
had  been  scientifically  applied  to  the  construction  of  ships.  The  con- 
sequence was,  that  the  Admiralty  induced  him  to  undertake  the  con- 
struction of  six  vessels  of  war  and  a  water  vessel,  in  every  respect 
conformable  to  his  own  uncontrolled  ideas,  and  under  his  sole  direc- 
tion.    These  vessels  were  the  sloops,  the  ^rrow  and  the  Dart,  and 


148  Civil  Engineering. 

the  schooners,  the  Netley,  Milbrook,  Redbridge,  and  Cling  ;  all  ves- 
sels of  war. 

"  These  vessels  differed,  in  exterior  form,  from  the  general  build  of 
vessels  of  war,  having  been  larger  and  sharper;  they  projected  or 
raked  forward  above  the  water-line,  like  a  v/herry;  the  top  sides,  in- 
stead of  retiring  inwards,  were  continued  flaring  outwards  to  the  up- 
per edge.  By  this  difference  in  form,  the  vessels  were  better  sup- 
ported than  the  usual  ones,  when  pitching  or  rolling  in  a  sea,  and  it 
was  found  that  they  both  pitched  and  rolled  easily.  In  actual  ser- 
vice they  proved  excellent  sea  boats,  sometimes  keeping  their  stations 
on  an  enemy's  coast  when  other  ships  of  war  were  forced  to  run  for 
safety ;  sometimes  making  their  port  when  all  other  vessels  on  the 
same'  station  were  driven  down  channel;  sometimes  out-sailing  vessels 
in  company  at  sea.  The  Netley  was  the  only  vessel  on  the  station 
that  could  be  sent  in-shore  off  Havre,  in  the  night,  because  she  was 
the  only  one  that  could  be  depended  on  for  working  off  a  lee-shore 
in  any  weather, 'when  they  dared  not  trust  the  frigates.'  To  use  the 
words  of  the  'Elements  and  Practice  of  Naval  Architecture,'  'They 
have,  generally  speaking,  been  found  to  sail  remarkably  well ;  but  in 
a  head  sea  and  tempestuous  weather,  their  superiority  as  sea  boats 
has  been  most  decided.' 

For  giving  strength  to  these  vessels  several  new  expedients  were 
introduced,  such  as — 

In  the  Construction  of  the  Vessel : 

1.  Diagonal  trusses,  or  braces  of  oak,  to  prevent  racking. 

2.  Fixed  bulkheads,  longitudinal  and  transverse,  for  fixing  the  bot- 
toms, sides,  and  decks  together. 

3.  Thick,  strong  pieces  under  the  ends  of  the  beams,  in  lieu  of 
knees. 

4.  Increased  thickness  of  the  outer  planking,  and  of  the  deck. 
.5.  Straight  decks  fore  and  aft. 

6.  Placing  the  timbers  at  right  angles  to  the  rising  line  of  the  dead 
wood,  instead  of  being  all  the  way  perpendicular  to  the  keel. 

7.  Passing  the  beams  between  the  timbers,  so  as  to  afford  means  of 
connecting  the  beams  immediately  to  them. 

5.  Choice  of  timbers;  namely,  that  of  small  scantling  but  well  sea- 
soned, by  having  lain  long  in  the  sap, 

9.  Avoiding  the  use  of  grain  cut  timber. 

In  respect  to   Fastenings : 

10.  Trenails  of  a  shape  of  his  invention,  in  steps,  that  is,  of  differ- 
ent diameters  in  different  parts  of  their  length,  the  greatest  at  their 
head,  the  least  at  their  point,  with  conical-heads  engine-turned.  These 
trenails  held  faster  than  the  usual  ones,  yet  the  timbers  in  which  they 
were  inserted  were  less  wounded  than  by  the  ordinary  trenails. 

11.  The  use  of  augers  for  making  holes  of  corresponding  exactness 
with  the  trenails,  so  that  the  holes  might  be  perfectly  filled  up,  to.  the 
exclusion  of  water  and  moisture.  These  trenails,  so  inserted,  kept  the 
planking  of  the  bottom  in  perfect  contact  with  the  timbers,  notwith- 
standing the  most  severe  caulking. 
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12.  Short  metal  screws,  hollow  in  the  thickest  part,  the  heads  of  a 
shape  for  liolding  firmly,  and  more  particularly  for  fastening  the  butt- 
ends  of  the  plank. 

13.  Bolt  nails  of  a  mixed  metal,  of  a  shape  and  of  a  hardness  that 
admitted  of  their  being  driven  into  oak  or  fir,  without  splitting  the 
wood. 

14.  Instead  of  bolts,  only  clenched  on  rings.  A  new  description  of 
bolt,  with  screws  on  the  ends ;  nuts  to  screw  upon  them,  and  plates, 
both  for  screwing  the  nuts  against,  and  for  receiving  the  heads  of  the 
bolts.  Thus  the  bolts  were  not  only  drawn  more  firmly  at  first,  but 
they  admitted  of  being  screwed  up  more  tightly,  in  case  of  shrinkage 
of  the  wood. 

15.  Nails  of  a  new  form  for  sheathing,  having  flat  and  smooth 
heads,  and  tapered  only  in  one  direction ;  of  pure  copper,  instead  of 
mixed  metal;  thereby  not  liable  to  contaminate  the  sheathing  on  re- 
melting. 

Expedients  against  Loss  by  Injury  to  the  Bottom,  and  against 

Foundering. 

16.  Extra  thickness  of  plank  for  the  lower  part  of  the  vessel,  as 
above-mentioned;  it  having  been  6  inches  instead  of  only  3  inches,  as 
usually  employed. 

17.  Terminating  the  plank  against  the  dead-wood,  so  that  the  dead- 
wood,  the  lower  part  of  the  stern-post,  or  even  the  keel  itself,  might 
have  been  beaten  otT,  without  letting  water  into  the  vessel. 

IS.  Giving  such  a  form  to  the  rudder,  that  although  the  bottom 
part  might  have  been  beaten  off,  still  enough  would  have  remained 
to  steer  the  ship  by. 

19.  In  the  Arrow  and  the  Dart,  hawse-holes  in  thestern,  the  same 
as  in  the  bows,  to  enable  them  to  be  brought  to  anchor  in  a  narrow 
channel,  riding  stern-foremost. 

20.  A  pre-eminent  improvetnent  against  foundering,  was  the  water- 
tight compartments,  first  introduced  in  these  vessels.  That  is,  the 
longitudinal  and  transverse  bulk-heads,  so  eflicient,  as  above-men- 
tioned, in  point  of  strength,  by  being  made  water-tight,  divided  the 
vessel  into  several  water-tight  compartments,  so  that,  although  water 
should  have  entered  into  two  or  three  of  these  compartments,  the  vessel 
would  not  sink. 

t-^gainst  Accidents  from  Explosion. 

21.  Instead  of  casks,  metallic  canisters  for  keeping  powder.  These 
canisters  were  air  and  water  tight,  and  were  so  arranged,  as  that  in 
case  of  alarm  of  fire,  water  might  easily  have  been  let  in  over  and 
around  them,  without  injury  to  the  powder,  and  so  that  after  the 
danger  were  over,  they  could  speedily  be  laid  dry  again. 

22.  Safety-lamps  in  lieu  of  a  magazine  light-room.  These  lamps 
were  encompassed  by  a  double  casing  of  glass,  filled  in  between  with 
water;  the  whole  so  contrived,  that  in  case  of  th«  breakage  of  the 
glass,  the  water  would  extinguish  the  light. 

13* 
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Expedients  tuith  a  view  to  Efficiency  in  point  of  Stowage-room,  and 
to  the  Health  and  ComJ&rl  of  the  Crew. 

23.  Instead  of  store-rooms,  against  the  sides  af  the  ship,  fixed  bins, 
not  higher  than  tables  were  introduced,  leaving  a  cfear  space  around 
them,  as  well  as  above  them,  so  that  besides  easier  access  to  the 
stores,  the  sides  of  the  vessel  were  left  clear  to  get  at  theai,  to  stop 
shot  holes, 

24.  The  powder  canisters  were  adapted  to  the  shape  of  the  vessel; 
consequently  a  much  greater  quantity  of  powder  would  be  stowed  in 
a  given  space,  than  where  the  powder  was  in  casks, 

25.  The  invention  of  metallic  tanks  for  holding  water,  instead  of 
casks;  with  a  view  to  the  preservation  of  water  sweet  at  sea, 

26.  The  adapting  those  tanks  to  the  stowage  of  a  much  larger  store 
of  water  than  usual.  This  was  effected  by  forming  them  to  the  shape 
of  the  vessel,  so  that  no  space  was  lost  between  them  and  the  sides, 
nor  between  one  and  the  other  of  them,  as  necessarily  must  be  in  the 
case  of  CEisks.  The  framing  of  these  tanks  also  contributed  to  the 
general  strength  of  the  vessel,  by  its  extending  from  the  bottom  to  the 
deck,  and  so  connected  to  them,  as  to  form  a  part  of  the  general  fabric. 

27.  Thick  pieces  of  glass  as  illuminators,  either  flat  or  convex,  were 
introduced  in  various  parts  of  the  vessel,  usually  dark,  but  where  light 
was  very  desirable, 

28.  Greater  distance  than  customary  between  deck  and  deck,  so  as 
to  give  height  for  the  men  to  stand  upright. 

The  expedients  introduced  in  these  vessels  with  a  view  to  economy 
in  their  structure,  were — 

In  regard  to  Timber: 

29.  The  use  of  small  limber,  of  which  there  was  abundance  in  that 
market,  instead  of  large  timber,  of  which  there  was  an  increasing 
scarcity,  the  smaller  timber  being  from  2S  to  50  per  cent,  cheaper  than 
the  large. 

30.  The  use  of  timber  of  kinds  less  costly  tiian  oak,  but  using  those 
cheaper  kinds  only  in  parts  for  which  they  were  appropriate,  as  elm 
and  beech,  for  parts  always  under  water,  fir  for  parts  where  strength 
was  required,  in  resistance  to  tension,  in  the  direction  of  the  fibre. 

31.  No  knees. 

32.  No  crutches  nor  breasthooks. 

33.  No  carlings  nor  ledges. 

34.  Little  or  no  footwahngs,  circles,  or  inside  planking. 

In  regard  to  Metal : 

35.  Short  metal  screws. 

36.  Screw-pointed  bolts,  whereby  half  the  usual  number  of  bolts 
was  saved. 

37.  Sheathing  nails  of  pure  copper. 

3S.  Bolt  nails  of  mixed  metal,  instead  of  copper. 
The  efficiency  of  these  expedients  for  their  intended  purposes  was 
proved  in  the  long  and  active  service  of  these  several  vessels. 
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111  point  of  strength,  they  were  exposed  to  a  variety  of  severe  trials 
without  injury.  Amongst  others,  the  Milbrook,  after  launching,  was 
left  dry  at  low  water  near  Southampton  by  some  accident,  across  and 
hanging  on  a  log  of  wood;  her  sheer  was  not  broken,  nor  did  she  sus- 
tain any  other  injury.  The  Dart,  in  the  year  1799,  with  her  guns 
and  stores  on  board,  ready  for  action,  on  going  up  the  Texel,  with 
much  smaller  vessels,  and  where  no  other  of  her  force  and  size  dared 
venture,  frequently  got  aground,  and  dragged  and  beat  against  the 
shoal,  without  being  in  the  least  injured.  The  Redbridge,  of  no  more 
than  160  tons,  yet  carrying  fourteen  carronades,  sixteen  pounders,  had 
one  of  them,  by  accident,  loaded  with  three  shot,  together  with  the 
full  charge  of  powder,  and  which  was  fired  off  without  the  least  in- 
jury to  the  vessel.  On  board  the  Dart,  one  of  her  thirty-two  pounder 
carronades  was  fired  no  less  than  eighty  rounds  successively,  and  with 
an  expedition  far  exceeding  what  is  possible  with  ordnance  mounted 
in  the  usual  manner,  yet  the  vessel  was  not  in  the  least  affected  by  it. 
On  the  same  occasion,  the  Cling  fired  four  hundred  round  shot  from 
her  aftermost  carronade,  without  doing  the  slightest  injury  on  board. 
In  many  letters  it  was  stated  that,  after  storms  and  the  roughest  wea- 
ther, not  so  much  as  the  paint  or  whitewash  on  the  seams  of  the  six 
several  vessels  had  been  disturbed.  On  an  official  survey  of  the  Dart, 
and  this  after  she  had  been  in  service  seven  years,  it  is  stated  in  the 
official  reports  of  that  survey,  and  amongst  many  other  proofs  of 
strength,  '1  do  not  find  one  decayed  timber  in  her  ;  a  circumstance  ex- 
tremely uncommon  in  ships  of  such  an  age.  I  do  not  perceive  an  evi- 
dence of  even  the  pitch  of  the  butts  on  the  gangway  having  cracked. 
On  the  most  minute  survey,  more  than  once  or  twice,  I  discovered 
not  the  least  sign  of  working.  The  calking  at  the  wooden  ends  was 
perfectly  soimd  and  good.  The  oakum  in  the  seams  was  perfectly 
dry  and  solid ;  even  the  indents  remain  in  it,  caused  by  the  sawn  edges 
of  the  plank,  &c.' 

It  seems  proper  to  add,  that  the  Dart  had  been  in  many  actions 
previous  to  that  survey. 

In  respect  to  the  expedients  against  foundering,  besides  the  exam- 
ples these  vessels  afforded,  of  their  security  after  beating  on  the  ground, 
it  must  be  noticed  that,  since  of  late  water-tight  compartments  have 
been  adopted,  striking  instances  have  occurred  of  the  preservation  of 
life  by  this  expedient. 

^s  to  Stowage-room,  and  Health  and  Comfort  of  the  Crew. 

The  space  gained  by  the  above-mentioned  and  other  minor  arrange- 
ments may  best  be  judged  of  by  a  comparison  of  that  between  decks 
in  an  eight-and-twenty  gun  frigate  and  the  Dart.  In  a  frigate  of  28 
guns  taken  for  comparison,  there  were  but  10,278  cubic  feet  between 
decks;  whilst  between  decks  of  the  Dart  there  were  19,306  feet;  or 
in  the  frigate,  52  feet  to  a  man;  in  the  Dart  sloop,  137  feet  to  a  man. 

The  Dart  and  Arrow  were  of  about  500  tons;  but  though  carrying 
the  number  of  guns  of  a  28-gun  frigate,  they  had  a  sloop's  complement 
of  men. 

A  much  greater  quantity  of  powder  and  of  various  other  stores 
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were  stowed  in  a  given  space.  The  quantity  of  water  was  nearly 
double;  and,  what  is  of  great  importance  in  regard  to  this  necessary 
store,  by  the  invention  of  metaUic  tanks  watercan  be  preserved  sweet 
at  sea.  A  quantity  of  water,  that  had  been  no  less  than  three  years 
in  one  of  the  tanks  on  board  the  Dart,  having  been  sent,  in  the  year 
1800,  duly  verified  in  every  respect,  to  the  Society  of  Arts,  their  ho- 
norary gold  medal  was  awarded  to  Sir  Samuel  Bentham  for  this  in- 
vention.— {Vide  Trans.  Soc.  Arts,  vol.  xix,  1801,  pp.  191  and  374.) 
Metallic  tanks  have  since  been  very  generally  adopted,  with  the 
difference  in  favor  of  those  now  used,  that  tliey  are  of  the  cheapest 
metal — iron;  but,  on  the  contrary,  they  have  usually  the  disadvantage 
of  not  being  shaped  to  the  form  of  the  vessel,  and  of  not  contributing 
in  any  way  to  the  strength  of  its  structure. 

Saving  of  First  Cost. 

It  appeared  from  the  report  of  the  master  shipwright  of  Deptford 
Dockyard,  on  comparing  the  quantity  of  timber  employed  for  the 
Dart  with  that  consumed  for  a  frigate  of  the  same  size,  the  lUuid- 
stone,  and  taking  into  account,  in  both  cases,  the  loss  on  conversion, 
that  not  a  seventh  part  of  that  used  for  the  Maidstone  had  been  ne- 
cessary for  the  construction  of  the  Dart. 

The  absolute  savmg  in  copper,  together  with  that  of  the  timber, 
was  so  great,  that  a  contractor  dealing  with  the  Navy  Board,  and 
conversant  with  the  structure  of  these  vessels,  made  a  direct  offer  to 
that  Board,  to  build  a  frigate,  according  to  this  new  mode  of  structure, 
for  little  more  than  half  the  price  paid  for  vessels  of  the  same  magni- 
tude, according  to  the  usual  mode. 

In  addition  to  the  improvements  exemplified  in  the  above-men- 
tioned vessels,  may  be  specified,  Sir  Samuel  Bentham's  invention  of 
"  Coqueing." 

This  mode  of  connexion,  he  described,  as  applicable  to  framed  work 
in  general,  in  all  cases  where  the  force  to  be  resisted  tends  principally 
to  make  the  pieces  slide  one  over  the  other.  It  was  particularly  no- 
ticed and  approved  of  by  the  Lords  of  the  Admiralty,  on  their  visita- 
tion of  the  Dock  Yards,  in  the  year  1802. 

The  most  important  advantage  of  this  invention,  is  the  very  great 
additional  strength  given  to  vessels  of  which  the  parts  are  so  combined. 
Besides  tiiis,  savings  are  effected  by  it  in  various  ways;  by  the  saving 
of  timber,  tor  instance,  where  coqueing  is  employed,  instead  of  tabling, 
as  in  making  masts,  in  which  case  the  saving  of  workmen's  wages 
alone,  amounted  to  25  percent.;  that  having  been  the  reduction  made, 
on  the  price  paid  them  for  putting  masts  together,  when  this  mode 
was  introduced. 

This  invention  was  soon  very  generally  adopted  by  private  ship 
builders,  and  has  been  used  in  some  cases  of  civil  architecture  and  en- 
gineering, to  which  arts  it  is  equally  applicable.  The  Ordnance  De- 
partment also  very  soon  adopted  it. 

Lond.  Mech.  Mag. 
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On  the  Construction  of  Fire-jjroof  Buildings. 
The  introduction  of  fire-proof  buildings  in  the  manufacturing  dis- 
tricts has  undoubtedly  been  attended  with  the  happiest  results  in  the 
preservation  of  life  and  property.  Their  adoption  for  ware-housing 
goods  is  of  more  recent  date,  but  as  far  as  we  can  yet  judge  by  expe- 
rience, they  have  proved  equally  beneficial  for  this  purpose.  The 
merchants  of  Liverpool,  especially,  have  been  burned  into  the  convic- 
tion, that  fire-proof  warehouses  must  be  an  improvement,  and  in  that 
city  their  employment  for  new  warehouses  is  becoming  universal.  • 
The  general  principles  on  which  those  buildings  should  be  constructed 
have  been  clearly  enumerated  by  Mr.  Fairbairn,  in  his  able  Report 
on  the  fire-proof  warehouses  of  Liverpool,  and  already  pubhshed  in 
the  preceding  volume  of  this  Magazine.  It  is  the  object  of  the  pre- 
sent paper  to  enter  more  minutely  into  the  details  of  their  construction, 
taking  as  our  guide  the  practice  of  Mr.  Fairbairn  and  other  trust- 
worthy engineers.  But  before  doing  so,  we  would  quote  from  the 
Report  above  cited,  the  following  observations  upon  the  peculiar  kind 
of  stability  possessed  by  these  structures,  as  this  is  a  point  which  must 
never  once  be  lost  sight  of  in  proportioning  and  fixing  the  various 
parts.     The  Report  proceeds — 

"There  can  be  no  doubt  that  if  a  fire-proof  building  is  constructed 
as  it  ought  to  be,  it  is  the  most  secure  in  every  respect ;  but  on  the 
other  hand,  if  unskilfully  or  dishonestly  constructed,  it  is  of  all  others 
the  most  dangerous.  This  is  owing  to  the  manner  in  which  the  lateral 
pressure  of  the  arched  flooring  is  distributed,  so  that  should  a  single 
beam  or  column  be  broken,  or  the  tyre-rods  be  displaced,  the  destruc- 
tion of  the  whole  building  is  almost  inevitable.  It  does  not  admit  of 
partial  excellencies  or  defects— it  must  be  either  secure  or  insecure, 
either  skilfully  designed  and  positively  right,  or  unskilfully  designed 
and  positively  wrong." 

L  Pillars.— It  has  been  known  for  some  time  that  the  strongest  form 
in  which  cast-iron  pillars  can  be  made  is  a  hollow  cylinder,  and  ac- 
cordingly this  form  is  now  universally  adopted.  For  pillars  of  5  to  6 
inches  diameter,  the  thickness  of  metal  should  be  from  I  to  §  in.,  and 
from  8  to  10  in.  diameter,  1  in.  to  U  thick.  From  Mr.  Hodgkinson's 
recent  experiments  on  the  strength  of  cast-iron  pillars,  published  in 
the  Philosophical  Transactions  of  Manchester  for  1840,  (and  else- 
where,) we  have  the  data  for  calculating  their  strength  with  great 
precision  :  for  example,  we  find  by  his  tables  that  a  hollow  pillar  8 
in.  diameter,  1  in.  thick,  and  20  feet  long,  will  support,  without  flex- 
ure, 637  cwt.;  the  same  pillar  16  feet  long  will  support  673  cwt.;  and 
if  12  feet  long,  699  cwt.,  and  so  on  for  pillars  varying  in  diameter, 
thickness,  and  length.  It  is  a  point  of  the  utmost  importance  in  fixing 
the  pillars  that  they  shall  have  a  sohd  bearing  at  top  and  bottom,  their 
strength  being  influenced  in  an  extraordinary  degree,  according  as 
their  ends  are  shaped. 

Thus  it  was  found  by  experiment  that  a  pillar  wUh  both  ends  ter- 
minating in  flat  disks  broke  with  9007  lbs.;  a  pillar  of  the  same  di- 
mensions in  every  respect,  but  with  one  end  flat  and  the  other  turned 
hemispherically,  broke  with  6378  lbs.;  whilst  a  third  pillar  of  the  same 
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dimensions,  but  with  both  ends  turned  hemispherically,  broke  with 
3017  lbs. — these  numbers  being  nearly  in  the  ratio  of  1:2:  3.  The 
ends  of  the  cohimns  are  usually  shaped  as  shown  in  fig.  1,  which  repre- 
s'ents  a  side-elevation  of  the  beams,  showing  the  position  of  the  tye- 
rods,  &c.  The  different  methods  of  keying  the  beams  are  shown  at  a 
and  b  of  the  same  figure. 

FIG.  1. 
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3.  Beams  or  Girders. — According  to  Mr.  Hodgkinson's  valuable  ex- 
periments on  cast-iron  beams,  the  strongest  form  in  which  a  given 
weight  of  metal  can  be  cast,  is  that  represented  in  fig.  2,  which  is  a 
plan  of  the  beam,  the  flanches  of  which  taper  to  each  extremity  in  a 
parabolic  curve.  At  d  the  ends  are  made  circular,  to  embrace  the 
head  of  the  column,  and  at  e  joggles  are  cast  on  the  end  of  each  beam, 
and  bound  with  a  wrought-iron  strap  to  keep  the  ends  together. 

FIG.  2. 


For  proportioning  these  beams,  the  following  may  be  relied  on  as 
a  sound  practical  rule,  viz  : — Take  the  "  breaking  weight"  at  from 
two  to  three  times  the  weight  estimated  to  be  carried  by  the  beam, 
then  assume  the  depth  of  the  beam  at  about  ^^g-th  part  of  the  distance 
between  the  supports  (for  ordinary  cases,)  and  the  sectional  area  of 
the  bottom  flanch  may  then  be  found  by  the  following  proportion, 
viz.  as  tiie  depth  in  feet  of  the  beam  in  the  middle  is  to  the  distance 
between  the  supports  in  feet,  so  is  one  twenty-sixth  part  of  the  break- 
ing weight  in  tons  to  the  sectional  area  of  the  bottom  flanch  in  square 
inches.  Make  the  thickness  of  the  bottom  flanch  one-twelfth  part  of 
the  depth  of  the  beam,  and  find  the  breadth  by  dividing  the  area  by 
the  thickness.  Make  the  area  of  the  top  flanch,  one-fifth  part  of  the 
area  of  the  bottom  flanch,  and  half  its  breadth.  Make  the  thickness 
of  the  web  of  the  beam  rather  more  than  half  the  thickness  of  the 
bottom  flanch,  for  the  beam  when  cast,  but  the  pattern  may  be  made 
somewhat  thinner.  It  is  usual  to  make  the  web  of  all  beams  under 
16  inches  in  depth  about  -j-^gths  in.  thick  in  the  pattern,  as  the  metal 
will  not  run  well  if  thinner.  In  general,  it  is  recommended  to  reduce 
the  depth  of  the  beam  at  the  ends  to  |ds  of  the  depth  in  the  middle, 
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and  this  reduction  must  be  made  on  the  upper  side  of  the  beam.  But 
in  many  cases  the  beam  is  preferred  to  be  parallel  in  depth  through- 
out. In  all  cases  it  is  advisable  to  reduce  the  breadth  of  theflanches 
at  the  ends  to  one-half  their  breadth  in  the  middle,  and  thissliould  be 
done  by  a  parabolic  curve,  as  by  that  means  the  strength  of  theflanch 
at  each  point  will  be  exactly  proportioned  to  the  amount  of  the  strain 
thrown  upon  it  in  a  uniformly  loaded  beam.  From  the  nature  of  the 
parabolic  curve  the  lengths  of  the  ordinates  vary  as  the  rectangles  con- 
tained by  the  segments  of  the  chord  cut  by  the  ordinates;  but  it  has 
been  ascertained  by  experiment  that  those  rectangles  are  also  propor- 
tional (in  an  inverse  ratio)  to  the  strength  of  the  beam  at  those  points, 
hence  the  breadth  of  the  bottom  flanch  will  be  a  direct  proportional 
to  the  strength  of  the  beam,  at  each  point.  By  the  adoption  of  these 
improved  forms  of  beams  a  saving  of  about  M  in  the  weight  of  the 
material  is  eflected,  when  compared  with  the  older  forms  of  cast-iron 
beams  which  were  in  use  only  a  k\v  years  back.  As  a  general  rule 
for  beams  of  this  class,  their  strength  is  nearly  a  proportional  of  the 
sectional  area  of  the  bottom  flanch.  It  was  found  by  experiment  that 
a  T  beam  broken  with  the  flanch  downwards,  bore  a  weight  repre- 
sented by  1000,  but  when  reversed,  it  only  bore  323. 

In  proportioning  the  strength  of  beams,  it  must  be  borne  in  mind, 
that  a  load  of  10  tons  on  the  centre  is  equivalent  to  20  tons  distributed 
equally  over  the  beam,  or  to  15  tons  placed  upon  two  points,  each  a 
third  of  the  length  of  the  beam  from  the  end. 

The  pattern  for  such  beams  should  be  made  '-^^  inch  to  the  foot, 
round  on  the  under  side,  to  allow  for  the  drawing  of  the  metal  in 
cooling.  The  usual  manner  of  fixing  and  keying  the  beams  is  ex- 
plained in  fig.  3,  which  is  an  enlarged  view  of  a  column  and  beams. 
The  upper  column  fits  into  a  bored  socket  on  tlie  head  of  the  under 
one,  which  is  also  prepared  by  chipping  and  filing  to  receive  the  ends 
of  the  beams,  these  being  fastened  together  by  the  straps,  already 
mentioned,  round  the  projections  at  e. 

FIG.  3. 


3.  Tye-rods. — These  act  a  most  important  part  in  a  fire-proof  build- 
ing by  tying  together  the  walls  and  the  beams  in  a  species  of  net-work, 
and  by  assisting  them  to  resist  the  lateral  strain,  caused  by  the  flat 
brick  arches  of  the  flooring.  With  this  view  their  obvious  position 
should  be  near  the  bottom  of  the  beam  where  they  form  the  chord  of  the 
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arc;  but  as  this  would  be  inconvenient,  especially  in  low-floored  build- 
ings, fronm  the  loss  of  head-room,  it  is  usual  to  bury  them  in  the  brick- 
work, keeping  them,  however,  as  low  as  possible,  or  just  at  the  soffit 
of  the  arch.  In  this  position  they  will  generally  perforate  the  neutral 
axis  of'the  beam,  and  without  injuring  its  strength,  afford  sufficient 
security  to  the  arch.  The  usual  practice  in  the  manufacturing  dis- 
tricts is  to  have  5  lines  of  |-inch  square  rods  in  a  width  of  30  feet,  two 
lines  being  imbedded  in  the  side-walls,  and  the  remainder  built  into 
the  arches.  This  is  considered  perfectly  secure  for  a  cotton-mill,  but 
in  a  warehouse,  where  the  floors  are  much  more  heavily  laden,  there 
should  be  in  the  same  width  seven  lines  of  rods,  each  \%  inch  square. 
This  will  give  a  sectional  area  of  about  11  square  inches  in  30  feet, 
which,  taken  at  25  tons  to  the  square  inch,  will  give  a  tensile  strength 
equal  to  275  tons.  In  factories,  the  tensile  strength  of  the  tye-rods 
need  not  exceed  100  to  110  tons  for  this  width,  or  nearly  4  tons  to  the 
foot,  but  for  warehouses,  this  should  not  be  less  than  from  9  to  10 
tons.  Two  of  the  modes  in  most  general  use  for  keying  the  tye-rods 
are  shown  here;  it  will  be  remarked,  that  a  line  of  rods  tye  the  heads 
of  the  columns  together. 

4.  Skewbacks. — Into  the  end  walls  are  built  arch-plates  of  cast-iron, 
technically  called  "skewbacks,"  to  resist  the  thrust  of  the  last  arch, 
and  they  are  keyed  to  the  beams  in  the  usual  manner.  By  this  means 
all  lateral  strain  is  taken  off  the  end  walls,  provided  the  tye-rods  have 
the  requisite  tensile  strength  for  retaining  the  beams  in  their  proper 
positions. 

The  skewback,  as  well  as  the  ends  of  the  beams,  should  be  fixed  a 
little  higher  than  their  proper  level,  to  allow  for  the  settling  of  the 
walls,  which  invariably  takes  place  as  tlieir  weiglit  increases  by  their 
ascent. 

The  ends  of  the  beams  must  be  bedded  either  upon  hard  stone  bulit 
into  the  wall,  or  on  a  cast-iron  wall-plate,  and  the  ends  resting  on  the 
columns  chipped  and  filed,  to  ensure  a  perfect  bearing;  likewise  the 
ends  of  the  columns  where  they  fit  to  each  other.  Fig.  4  is  a  cross- 
sectional  view  of  the  beams  and  arched  flooring  on  a  larger  scale, 
showing  the  tve-rods,  and  the  skewback  e. 

FIG   4. 


5.  Arched  Flooring. — The  arches  forming  the  floor  are  of  brick- 
work, and  stretch  between  the  beams,  being  supported  by,  and  spring- 
ing from  the  bottom  flanch  of  each.  The  versed  sine,  or  rise,  of  the 
arch,  should  be  1^  inches  to  the  foot  of  span,  to  ensure  perfect  safety, 
and  in  no  case  should  be  less  than  U  inches,  below  which  they  become 
positively  dangerous.  They  are  generally  filled  up  at  the  haunches 
and  leveled  with  a  concrete  of  sand,  lime,  and  ashes,  and  the  floor  laid 
with  flags,  slates,  or  tiles,  bedded  in  mortar.     The  weight  of  such  a 
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floor,  irrespective  of  the  weight  of  the  beams,  may  be  estimated  at 
from  14  to  16  square  feet  of  horizontal  surface  to  the  ton,  supposing 
the  arches  to  be  about  10  or  12  feet  span. 
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Report  of  the  President  and  Managers  of  the  Schuylkill  Navigation 
Company,  to  the  Stockholders.     January  5th,  1S46. 

The  President  and  Managers  respectfully  present  the  following  an- 
nual Report, 

The  navigation  was  opened  for  the  season,  on  the  10th  of  March, 
1S45,  and  continued  open  until  closed  by  ice  in  the  beginning  of  De- 
cember. 

The  tonnage  transported  upon  the  line,  as  per  the  returns  of  the 
Collectors,  has  been  467,742  tons;  of  which  263,587  tons  were  coal, 
and  204,155  tons  miscellaneous  freight.  A  large  amount  of  materials 
for  the  new  work,  not  included  in  the  foregoing,  should  be  added,  es- 
timated at  75,000  tons,  and  making  the  total  more  than  540,000  tons. 

This  trade  was  very  unequally  distributed  through  the  season.  In 
the  early  part  of  it,  the  re-construction  of  two  of  the  principal  branch 
railroads  in  the  coal  region  cut  off  from  the  navigation  two  of  its  main 
sources  of  supply  ;  and  after  those  roads  were  completed,  it  was  some- 
time before  individuals  had  the  necessary  new  landings  ready  for  use. 
As  the  season  advanced  the  shipments  increased,  and  during  the  latter 
part  of  it  all  the  boats  were  actively  employed  ;  the  demand  for  them 
became  so  great,  that  coal  freights,  which  had  been  at  70  cents  per 
ton  from  Pottsville  to  Philadelphia,  and  wSl-SO  from  Pottsville  to  New 
York,  rose  fifty  per  cent,  upon  those  prices,  and  enabled  the  boatmen 
to  make  large  profits. 

The  direct  coal  trade  to  New  York  amounted  to  1 1 6,610  tons,  being 
5,089  tons  more  than  in  1844. 

If  the  boats  upon  the  line  had  been  more  numerous,  the  coal  ship- 
ments would  have  been  larger. 

Few  boats  adapted  to  the  old  locks  have  been  built  for  several  years 
past;  *  »  *  * 

*  *  *  the  scarcity  of  boats 

limited  the  trade — the  small  size  of  the  locks  exchiding  the  boats  of 
other  canals. 

The  universal  voice  of  those  concerned  in  the  Schuylkill  coal  busi- 
ness, and  of  the  great  body  of  the  residents  and  proprietors  of  manu- 
factories along  the  line,  having  for  some  time  past  called  for  the  fur- 
ther improvement  of  the  navigation,  the  building  of  new  boats  was  in 
a  great  degree  suspended,  as  individuals  were  awaiting  the  decision 
of  the  Company  on  this  all-important  point. 

The  Stockholders  having  resolved,  at  their  last  annual  meeting,  to 
enlarge  the  v/orks  and  improve  the  line,  so  as  to  pass  boats  of  three 
times  the  present  tonnage,  individuals  have  begun  to  build  boats 
adapted  to  the  size  of  the  new  locks;  and  the  Board  of  Managers 
having  negotiated  a  special  loan  for  the  purpose,  have  already  con- 
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traded  for  about  one  hundred,  to  be  under  the  control  of  the  Com- 
pany.* 

With  the  present  boats  of  60  tons,  the  cost  of  carrying  coal,  includ- 
ing freight  and  toll,  has  been  brought  down  to  one  cent  per  ton  per 
mile;  at  which  rate  large  quantities  have  been  transported.  Several 
cargoes  of  73  tons  each  have  been  shipped  this  season. 

In  pursuance  of  the  policy  of  stimulating  the  trade  of  the  Schuylkill 
region,  and  granting  every  inducement  in  their  power  to  those  con- 
cerned in  mining,  to  extend  their  operations,  the  Board  again  fixed 
the  toll  on  coal  at  one-third  of  a  cent  per  ton  per  mile,  and  adopted  a 
rate  of  four  mills  per  1000  lbs.  per  mile  on  miscellaneous  freight. 
Having  obtained  authority  from  the  legislature  to  own  boats  and  cars, 
and  to  effect  such  financial  operations  as  might  be  necessary  to  ac- 
complish the  completion  of  the  Company's  improvements,  the  Board 
provided  150  cars  for  the  use  of  some  of  the  operators,  whose  mines 
were  not  far  distant  from  the  river,  and  made  allowances  for  the  use 
of  the  cars  and  landings  of  mdividuals.  An  arrangement  was  also 
made  with  the  proprietor  of  a  steam  tow-boat,  to  afford  facilities  for 
towing  Schuylkill  and  Union  canal  boats  between  the  two  fronts  of 
the  city  of  Philadelphia. 

The  rapid  progress  of  the  trade  of  the  valley  of  the  Schuylkill  is 
shown  by  the  following  summary  : 

Tons  of  coal  by  Canal  Miscellaneous  tou- 

and  Railroad.  iiage  by  Canal.  Total. 

1842,  541,000  152,096  693,096 

1843,  676,073  146,348  822,421 

1844,  840,617  174,584  1,015,201 

1845,  1,083,795  204,155  1,287,950 

To  which  should  be  added  the  amount  of  miscellaneous  freight 
transported  on  the  railroad,  which,  in  1844,  was  20,472  tons.  It  will 
be  seen  by  the  foregoing  summary,  that  the  Schuylkill  coal  trade  of 
1845,  has  been  double  that  of  1842,  and  that  the  miscellaneous  ton- 
nage by  the  canal  has  increased  more  than  50,000  tons.  The  opinion 
expressed  to  the  stockholders  at  the  last  annual  meeting,  that  more 
than  a  million  of  tons  of  coal  per  annum  would  soon  be  mined  in  the 
Schuylkill  region,  has  already  been  surpassed  by  the  fact;  and,  as  the 
preparations  making  for  next  year's  business  far  exceed  in  extent  and 
completeness  those  of  the  past  season,  the  best  informed  operators  es- 
timate the  quantity  to  be  mined  in  1846,  at  1,400,000  tons 

Looking  at  the  immense  magnitude  that  the  trade  has  attained,  at 

*  The  Board  of  Trade  of  Pottsville,  in  their  last  annual  Report  to  the  Coal 
Mining  Association  of  Schuylkill  County,  express  their  approval  of  the  plans  of 
the  Company  in  the  following  terms; 

"  We  are  iully  satisfied  that  the  enlargement  of  the  canal,  and  the  application 
of  steam,  is  the  true  and  undoubted  plan  for  cheapening  the  transportation  on  this 
line  of  improvement;  and  in  perusing  the  report  of  the  President  of  the  Company, 
we  have  been  much  gratified  with  the  clear  business  style  of  the  document,  and 
the  ability  with  which  these  advantages  are  set  forth."  "When  such  a  naviga- 
tion is  completed,  that  boats  or  vessels  carrying  from  150  to  200  tons  can  load  at 
our  wharves  and  proceed  directly  to  New  York,  and  other  distant  ports  without 
transhipment  of  the  coal,  and  be  propelled  by  steam,  we  think  the  cost  of  trans- 
porting must  be  reduced  to  one-hall",  or  perhaps  one-third,  of  the  cost  in  the  pre- 
.sen  boats  drawn  by  horses.'' 
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its  rapid  ratio  of  increase,  at  the  extension  of  its  tributaries  now  going 
on  in  all  directions,  and  at  the  numerous  anthracite  iron  works  going 
into  operation  along  the  line,  in  connexion  with  the  fact  of  the  inex- 
liaiistilile  character  of  the  coal  mines  which  find  their  cheapest  outlet 
by  the  valley  of  the  Schuylkill,,  what  a  vast  amount  of  transportation 
of  coal,  and  ore,  and  limestone,  and  other  heavy  commodities,  may 
we  look  forward  to  in  five  years  from  the  present  time  ! 

It  is  in  truth  a  trade  only  to  be  adequately  estimated  by  millions  of 
tons,  and  for  the  cheapest  transportation  of  which  your  Board  is  satis- 
fied that  the  improved  Schuylkill  Navigation  need  fear  no  com{)eti- 
tion.  It  is  a  trade,  but  a  small  part  of  which  can  be  done  in  the 
winter,  of  which  the  great  bulk  must,  for  most  of  its  course,  be  carried 
afloat,  and  which  there  are  great  advantages  in  shipping  direct  from 
the  coal  region.  *  *  *  * 

*  «  *  *  * 

The  opinion  was  expressed  a  year  ago,  that  the  expenditure  of  but 
little  more  than  one-fourth  of  the  cost  of  the  navigation  for  boats  of 
sixty  tons  would  fit  it  for  boats  of  three  times  the  tonnage,  and  reduce 
very  greatly  the  cost  of  transportation.  A  thorough  investigation  of 
the  line,  made  during  the  year  by  competent  engineers,  has  verified 
that  opinion.  The  basis  of  the  argument  which  induced  the  Stock- 
holders to  undertake  the  enterprize  has  been  proved  to  be  sound,  and 
the  reasons  in  its  favor  which  were  then  brought  forward,  have  been 
greatly  strengthened  by  subsequent  developments. 

The  work  may  be  fully  completed  at  a  cost  of  less  than  one  dollar 
per  ton  on  the  whole  Schuylkill  trade  of  tliis  single  season  ;  and  the 
money  authorized  to  be  raised  by  the  Stockholders  at  their  last  annual 
meeting,  it  is  found  will  be  ample  for  the  purpose,  as  appears  by  the 
report  of  the  chief  engineer,  herewith  submitted. 

In  January  last,  Mr.  Edward  Miller,  a  civil  engineer  of  much  ex- 
perience, and  of  high  standing  and  character,  was  appointed  by  the 
Board  to  take  charge  of  the  work,  as  the  duties  of  the  President,  who 
had  prepared  the  general  plan  of  the  improvement,  at  the  request 
of  the  Board,  from  the  preliminary  surveys,  confined  him  almost  con- 
stantly at  the  Company's  olfice. 

Mr.  Miller  inmiediately  proceeded  to  make  a  careful  examination 
of  the  line,  and  on  the  11th  of  March  submitted  a  report  approving  of 
the  plan  adopted,  and  showing  very  forcibly  the  great  advantages  of 
carrying  it  out,  which  report  was  printed  for  distribution.'^ 

*A  shori  extract  from  that  report  [page  27,]  shows  the  amount  of  tonnage 
which  the  new  tier  of  locks  will  be  capable  of  passing. 

'"The  New  York  Canal  Commissioners  state,  that  in  the  month  of  June,  1836, 
246  boats  were  passed  at  Alexander's  lock,  three  miles  west  of  Schenectady,  in 
twenty-four  hours,  bein^  one  in  every  six  minutes;  they  add,  however,  a  doubt, 
whether  at  some  of  the  locks  where  the  point  of  supply  is  remote,  more  than  200 
boats  can  be  passed  in  24  hours,  or  one  in  seven  minutes;  and  this  they  deem 
the  practical  maximum  for  the  Erie  Canal,  on  account  of  its  imperfect  character. 

"If  we  assume  this  for  the  enlarged  SchuylkillNavigation,  we  shall  have  (omit- 
ting Sundays)  1200  per  week,  of  which  one-half  would  be  loaded  boats  carrying 
180  tons.  This  would  give  108,000  tons  per  week,  or  3,780,000  tons  for  the  season 
of  35  weeks. 

"But  as  there  will  be  nine  places  on  the  Canal  where  it  is  deemed  necessary  to 
construct  combined  locks,  though  in  no  instance  more  than  two  together,  a  greater 
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On  the  1st  of  March,  Mr.  Ellvvood  Morris,  was  appointed  agent  of 
the  Company  to  reside  at  Pottsville,  in  which  capacity  he  lias  given 
general  satisfaction. 

As  soon  as  the  amount  subscribed  to  the  loan  for  enlarging  and  im- 
proving the  works  v/as  thought  by  the  Board  to  authorize  the  mea- 
sure, proposals  were  invited  from  contractors,  for  building  the  new 
locks,  and  they  were  allotted  in  the  month  of  May,  and  the  contracts 
generally  signed,  and  the  work  begun  in  June. 

For  the  purpose  of  superintendence,  the  line  was  divided  into  three 
parts,  and  each  placed  under  the  care  of  an  experienced  canal  engi- 
neer;  the  three  resident  engineers,  Messrs.  Ellwood  Morris,  Antes 
Snyder,  and  James  F.  Smith,  being  under  the  control  of  Mr.  Miller,  as 
chief  engineer. 

The  careful  and  thorough  surveys  made  by  these  gentlemen  during 
the  season,  have  resulted  in  showing  that  the  number  of  locks  may  be 
reduced  from  109  to  70,  being  12  less  than  was  proposed  last  year, 
thereby  efiecting  a  further  important  saving  of  time  and  expense  in 
transportation;  that  the  prism  of  the  canal  portions  of  the  line  may  be 
generally  widened  to  40  feet  on  the  bottom,  with  proper  slopes,  being 
the  width  of  the  new  channels  wliicli  have  been  made  in  the  river 
within  a  few  years  past;  that  the  whole  line  may  be  fitted  for  the  con- 
venient use  of  boats  100  feet  long  by  IT^  feet  wide  and  capable  of 
carrying  from  150  to  200  tons  of  coal,  and  of  being  advantageously 
propelled  by  steam,  by  the  expenditure  of  a  sum  varying  but  little 
from  the  original  estimate,  as  by  (he  report  of  the  chief  engineer,  will 
more  fully  appear. 

The  operations  of  widening  and  deepening  can  be  most  advan- 
tageously carried  on  at  the  same  time,  the  earth  being  taken  from  the 
berm  side  to  raise  the  towing  path  bank  of  the  canals.  Arrange- 
ments have  been  generally  made  to  pay  by  the  acre  for  the  narrow 
strips  of  ground  needed  for  the  purpose.  All  the  engineers  concur 
in  recommending  that  this  part  of  the  work  should  be  proceeded  with 
at  once,  during  the  present  period  of  suspended  navigation,  so  that 
the  line  may  be  ready  for  the  advantageous  use  of  the  large  boats,  as 
soon  as  the  "new  locks  are  done.  The  Board  concur  in  this  opinion, 
and  desire  to  impress  upon  the  stockholders,  in  the  strongest  manner, 
the  importance  of  urging  on  the  whole  work  as  rapidly  as  may  be 
practicable,  so  that  as  large  a  portion  as  possible  of  the  trade  of  next 
season  may  reap  the  advantages  of  its  accomplishment.* 

delay  will  occur  at  these  places;  and  accordingly,  when  the  trade  approaches 
1,890,000  tons,  it  will  be  advisable  to  double  these  locks,  in  order  to  put  ihem  on  a 
footiniT  with  the  rest."  ^        ,  .      , 

*InThe  district  of  Mons,  in  Belgium,  in  1844,  2,014,138  tons  of  coal  were  mined, 
which  is  now  carried  by  means  of  a  circuitous  water  conveyance,  and  a  company 
having  been  formed  to  improve  the  means  of  communication,  that  distinguished 
engiaeer  Mr.  George  Rennie,  of  London,  has  recotnmended  to  them  to  construct 
feoth  a  canal  and  a  railway,  the  one  for  the  coal  and  the  other  for  the  travel,  which 
has  been  determined  upon.  The  canal  is  to  be  45  miles  long,  33  feet  wide  on  the 
bottom,  and  between  six  and  seven  feet  deep,  and  the  boats  111  feet  long  and  15 
feet  wide,  to  carrv  220  tons.  Mr.  Rennie's  report,  dated  16th  October,  1845.  is  to 
be  found  in  a  supplement  to  Herapath's  Railway  Journal,  of  November  1st.  There 
has  been  much  experience  in  both  canal  and  railway  transportation  in  Belgium, 
and  the  result  has  shown  the  superior  cheapness  of  water  carnage  tor  heavy  com- 
modities. 
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The  comniencemeat  of  the  enlargement  and  improvement  of  the 
Schuylkill  Navigation  has  been  hailed  with  great  satisfaction  by  the 
colliers  of  Schuylkill  county,  by  the  boatmen,  and  by  the  residents 
and  manufacturers  along  the  line.  They  anticipate  great  advantages 
from  its  completion,  and  are  making  preparations  for  its  extensive 
use. 

And  in  concluding  this  report  the  Board  repeat  the  expression  of 
their  conviction,  that  the  true  interests  of  all  concerned  in  the  Com- 
pany require  that  no  effort  should  be  spared  to  accomplish  the  com- 
pletion of  the  enterprise,  at  the  earliest  practicable  day. 

The  financial  statements  of  the  company  marked  A,  and  B.,  and 
the  tables  of  tonnage  descending  and  ascending  the  river  in  1845, 
marked  C,  and  D.,  are  herewith  submitted.  The  miscellaneous  ton- 
nage other  than  coal,  exceeds  that  of  last  year  29,571  tons. 

All  which  is  respectfully  submitted. 
By  order  of  the  Board  of  Managers, 

Solomon  W,  Roberts, 

President. 

Office  of  the  Schuylkill  Nav.  Co.,  January  5th,  1846. 


Statement  of  the  Schuylkill  N.ivi^s^ation  Company,  January  1, 
1846,  excluding  the  enlargement  and  improvement  of  the  works 
now  in  progress. 

Dr. 

General  charges,  cost  of  works                          .  i?3,550,259-07 

Amount  paid  for  damages                 .                     .  151,011-43 
Amount  paid  for  real  estate  including  Sl6,601-OS  sold, 

not  paid  for                     .                     .                      .  193,196-88 


3,894,467-43 


Cr. 

Capital  Stock                 .                 .                 .  Si, 6C5  600-00 

Permanent  Loans  (old  acct.)                 .                 .  1,782,622-37 

Bonds  payable                 .                 .                 .  10,327-50 
Profits  disbursed  in  payment  of  loans,  damages,  and 

new  work                 .'                .                 .                 .  435,917-56 


3,894,467-43 
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Account  of  Experiments  upon  the  Force  of  Waves.     By  Tuomas 
Stevenson,  C.  E.,  Edinburg. 

In  forming  designs  of  marine  works,  the  engineer  has  always  a 
difficulty  in  estimating  the  force  of  the  waves  with  which  he  has  to 
contend.  The  information  on  such  a  matter,  which  is  derived  from 
local  informants,  who,  although  intelligent  in  the  departments  of  trade 
v/hich  they  follow,  are,  nevertheless,  more  or  less  prejudiced  from 
being  constantly  on  the  spot,  is  not  satisfactory ;  and  it  has,  therefore, 
often  occurred  to  me,  that  it  would  be  most  desirable  if  the  engineer 
could  be  enabled,  to  some  extent  at  least,  to  disregard  the  prejudiced 
statements  of  others,  and  the  vague  impressions  left  by  them  on  his 
own  mind,  and  really  to  ascertain  by  direct  experiment,  what  force, 
expressed  in  pounds  per  square  foot,  the  sea  actually  exerts  upon  the 
shores  where  his  buildings  are  proposed  to  be  erected. 

Before  considering  the  results  obtained,  however,  I  shall  explain  the 
construction  of  this  simple  self-registering  instrument.     The   letters 


D  E  F  D  represent  a  cast-iron  cylinder,  which  is  firmly  bolted  at  the 
projecting  flanches  G  to  the  rock  where  the  experiments  are  wanted. 
This  cylinder  has  a  flanch  at  D  D.  L  L  is  a  door,  which  is  opened 
when  the  observation  is  to  be  read  off.  A  A  is  of  iron,  and  forms  a 
circular  plate  or  disk,  on  which  the  sea  impinges.  Fastened  to  the 
disk  are  four  guide  rods  B  B  B  B.  These  rods  pass  through  a  circu- 
lar plate  C  C  ^which  is  screwed  down  to  the  flanch  D  D),  and  also 
through  holes  in  the  bottom  E  F.  Within  the  cylinder  there  is 
attached  to  the  plate  C  C  a  powerful  steel  spring,  to  the  other,  or  free, 
end  of  which  is  fastened  the  small  circular  plate  K  K,  which  again  is 
secured  to  the  guide  rods  B  B  B  B.  There  are  also  rings  of  leather 
T  T,  that  slide  on  the  guide-rods,  and  serve  as  indices  for  registering 
how  far  the  rods  are  pushed  through  the  holes  in  the  bottom  ;  or,  in 
other  words,  how  much  the  spring  has  been  drawn  out  or  lengthened 
!iy  the  force  of  the  sea  acting  upon  the  plate  or  disk  A  A.  The 
ohjec:  of  having  four  leathern  rings,  where  one  might  have  answered 
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the  purpose,  was  merely  that  they  might  serve  as  a  check  upon  each 
other ;  and  so  perfectly  did  they  answer  the  purpose  intended,  that  in 
every  instance  they  were  found  equidistant  from  the  bottom  of  the 
cylinder ;  proving  thereby,  that,  after  the  recoil  of  the  spring,  they 
had  all  kept  their  places.  The  guide-rods  are  graduated,  so  as  to 
enable  the  observer  to  note  exactly  the  quantity  that  the  spring  has 
yielded.* 

This  instrument,  which  may,  perhaps,  be  not  improperly  termed 
a  Marine  Dynamometer,  is,  therefore,  a  self-registering  apparatus 
which  indicates  the  maximum  force  of  the  waves.  In  the  graduation 
of  the  instrument,  the  power  of  the  spring  is  ascertained  by  carefully 
loading  the  disk  with  weights  so  that  when  the  quantity  that  the 
spring  has  yielded  by  the  action  of  the  sea  is  known,  the  pressure  due 
to  the  area  of  the  disk  exposed  is  known  also.  The  disks  employed 
were  from  3  to  9  inches  diameter,  but  generally  6  inches,  and  the 
powers  of  the  springs  varied  from  about  10  lb.  to  about  50  lb.  for 
every  5  inch  of  elongation.  Their  respective  effects  were  afterwards 
reduced  to  a  value  per  square  foot.  The  instrument  was  generally 
placed  so  as  to  be  immersed  at  about  three-fourth  tide,  and  in  such 
situation  as  would  afford  a  considerable  depth  of  water.  It  is  not 
desirable  to  have  the  instrument  placed  at  a  much  lower  level,  as  it 
has  not  unfrequently  happened  during  a  gale,  that  for  days  together 
no  one  could  approach  it  to  read  off  the  result  and  re-adjust  the  indi- 
ces to  zero.  It  must,  however,  at  the  same  time  be  remarked,  that  it 
is  in  most  situations  almost  impossible  to  receive  the  force  unimpaired, 
as  the  waves  are  more  or  less  broken  by  hidden  rocks  or  shoal  ground 
before  they  reach  the  instrument. 

In  1S42  several  observations  were  made  on  the  waves  of  the  Irish 
Sea  at  the  Island  of  Little  Ross,  lying  off  the  Bay  of  Kirkcudbright. 
Since  April,  1813,  till  now,  continued  observations  have  been  made  on 
the  Atlantic  at  Skerry vore,  and  neighboring  rocks,  lying  ofFthe  Island 
of  Tyrec,  Argyllshire.  And  in  1844  a  series  of  similar  observations 
was  ijegun  on  the  German  Ocean  at  the  Bell  Rock.  It  will  be  seen, 
that  in  selecting  these  localities  a  varied  exposure  has  been  embraced, 
comprising  the  comparatively  sheltered  Irish  Sea,  the  more  exposed 
eastern  shore  of  Scotland,  and  the  wild  rocks  of  Skerryvore,  which 
are  open  to  the  full  fury  of  the  Atlantic,  the  far  distant  shores  of  North 
America  being  the  nearest  land  on  the  west. 

In  the  Jillanlic  Ocean,  according  to  the  observations  made  at 
Skerryvore  rocks,  the  average  of  result  for  five  of  the  summer  months 
during  the  years  1843  and  1844,  is  611  lb.  per  square  foot.  The 
average  results  for  six  of  the  winter  months  (1843  and  1844,)  {?■  2086 
lb.  per  square  foot,  or  thrice  as  great  as  in  the  summer  months. 

*  The  plate  or  disk  of  the  Marine  Dynamometer  is  intended  to  represent  in  the 
circumsianccs  of  its  exposures,  stones  or  other  obstacles  to  which  the  sea  has 
access  on  every  side,  which  is  the  case  in  all  dry  stonework,  of  which  harbors  and 
breakwaters  are  commonly  composed,  as  also  open  pilework  ofevery  kind.  It  may 
also  be  observed  that  by  the  time  that  the  crest  of  the  wave  (if  unbroken)  has  pro- 
ceeded so  far  as  to  be  above  the  disk,  the  instrument  will  have  rejristered  its  maxi- 
mum, althou!<h  that  maximum  will  probably  be  to  some  extent  aticcted  by  the 
statical  pressure  on  the  side  of  the  disk  next  C  C.  But  the  experiments  have 
reference  solely  to  bodies  immersed  in  water. 
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The  greatest  result  yet  obtained  at  Skerryvore  was  during  the 
heavy  westerly  gale  of  29lh  March  1845,  when  a  pressure  of  6983  lb. 
per  square  foot  was  registered.     The  next  highest  is  5323  lb. 

In  the  German  Ocean,  according  to  the  observations  made  at  the 
Bell  Rock,  the  greatest  result  yet  obtained  is  3013  lb.  per  square  foot. 

It  thus  appears,  that  the  greatest  effect  of  the  sea,  which  has  been 
observed,  is  that  of  the  Atlantic  at  Skerryvore,  which  is  nearly  equal 
to  three  tons  per  square  foot. 

Tliese  experiments,  amounting  to  267  in  number,*  and  on  the 
Atlantic  alone  extending  over  23  months  continuously,  are  not  intend- 
ed, to  prove  anything  farther  than  the  simple  fact,  that  the  sea  has 
been  known  to  exert  a  force  equivalent  to  a  pressure  of  three  tons 
per  square  foot,  however  much  more. 

^Ascertained  effect  of  Waves. — I  shall  now  contrast  the  indications 
of  the  Marine  Dynamometer  by  stating  a  few  facts  regarding  the  as- 
certained etfect  of  the  waves  in  the  elevation  o(  spray,  and  in  the 
transportation  of  heavy  masses  of  rock.  In  the  first  instance,  to  give 
some  idea  what  may  be  looked  for  in  comparatively  small  expanses 
of  water,  such,  for  instance,  as  the  lakes  of  North  America,  which, 
however,  exhibit  during  gales  of  wind,  all  the  characteristics  of  an 
open  sea.  In  the  north-eastern  corner  of  Lake  Erie  the  harbor  of 
Buffalo  was  constructed  at  a  cost  of  about  40,000/.  It  is  mentioned 
in  the  "  Civil-Engineering  of  North  America,"  that  the  author  ''mea- 
sured (at  this  harbor)  several  stones  which  had  been  moved  ;  and  one 
of  the  largest  of  them,  weighing  upwards  of  half-a-ton,  and  had  been 
completely  turned  over,  and  lay  with  its  bed  or  lower  side  upper- 
most." In  the  Firth  of  Forth,  at  the  Granton  Pier  works,  on  the 
19th  December  1836,  after  a  gale  from  the  north-east,  one  stone  was  ■ 
moved  measuring  fifteen  cubic  feet,  or  about  one  ton  in  weight,  and 
thrown  on  the  beach,  after  liaving  been  built  into  the  wall  ;  and  a 
stone  containing  eighteen  cubic  feet  was  moved  thirty  feet  f"rom  its 
place  ;  while  the  pierres  perdiies  or  mound-stones  were  washed  down 
to  a  slope  of  about  4  to  1.  The  following  instance,  which  occurred  at 
the  landing  slip  of  the  Calf  Point,  Isle  of  Man,  afibrdsa  proof  of  the 
great  force  of  the  waves  even  in  the  Irish  Sea.  During  a  gale  from 
the  north-west,  a  block  was  lifted  from  its  place  in  the  wall  and  thrown 
landwards,  which  measured  123^  cubic  feet,  equal  to  about  10  tons 
weight.  At  the  island  called  the  Barrahead,  one  of  the  Hebrides,  a 
remarkable  example  occurred  during  a  storm  in  January  1836,  in  the 
movement  of  a  block  of  stone,  which,  from  measurements  taken  on  the 
spot,  is  9  feet  x  8  feet  x  7  feet  =  504  cubic  feet,  which,  allowing  12 
feet  of  the  gneiss  rock  to  the  ton,  will  be  about  42  tons  weight.  This 
great  mass  was  gradually  moved  5  feet  from  the  place  where  it  lay, 
having  been  rocked  to  and  fro  by  the  waves  till  a  piece  broke  off, 
which  rolling  down,  and  jamming  itself  between  the  moving  mass 
and  the  shelving  rock  on  which  it  rested,  immediately  stopped  the 
oscillatory  motion,  and  thus  prevented  the  farther  advance  of  the 
stone. 

*It  was  not  thought  necessary  to  give  all  the  observations  in  the  table  appended 
to  this  paper. 
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Experiments. — With  reference  to  the  following  experiments  I  have 
only  to  observe,  that  those  which  were  made  at  Little  Ross, upon  th« 
Irish  Sea,  cannot,  from  the  unusual  fineness  of  the  weather  at  the 
time,  be  regarded  as  affording  a  true  value  of  the  effects  of  a  hard  gale 
in  these  seas.  Of  the  others  it  is  to  be  noticed,  that  where  two  or 
three  instruments  were  for  some  time  employed  as  a  check  upon  each 
other,  and  only  one  or  two  readings  are  given,  the  want  has  occurred 
either  from  the  instruments  being  under  repair,,  or  being  difficult  of 
access  in  stormy  weather,  or  during  neap  tides.  It  often  happened 
also,  in  consequence  of  the  springs  proving  too  weak,  when  new  ones 
had  to  be  made,  or  the  area  of  the  disk  reduced.  Registers  of  the 
state  of  tlie  weather,  apparent  height  of  spray,  &c.,  were  generally 
kept ;  but  it  was  not  considered  necessary  to  complicate  the  Tables  by 
inserting  these,  excepting  in  one  or  two  instances. 
Observations  at  the  Ske?'ryvore  Bock,  and  the  neighboring-  Island 

of  Tyree,  distant  13  miles  from  the  Skerryvore  are  as  folloivs: 

Table  I. 


Dates. 

lbs.  to  a 

Dates. 

lbs.  to  a 

Square  Foot. 

Square  Foot. 

1S43. 

1843. 

April    24 

455 

Aug.     22 

723 

May       7 

243 

Sept.       5 

866 

16 

364 

Oct.         5 

1535 

June       3 

182 

Nov.     18 

1711 

'•         9 

173 

"        29 

2353 

July        2 

"       30 

476 
433 

Dec.        8 

53421 
\  at  least 

Aug.       9 

346 

u        14 

2460 

1S44. 

1844. 

Jan.      28 

3313 

June     15 

1828 

Feb.        2 

429 

July      11 

1028 

"          3 

429 

«       23 

1532 

"        15 

312 

"       27 

457 

"        24 

1284 

Aug.       I 

571 

"        26 

2032 

"       30 

1713 

March    4 

3316 

Sept.     12 

1028 

"       10 

1925 

"       20 

457 

"       12 

3316 

"        25 

685 

"        13 

1142 

Oct.        2 

2399 

April    10 

457 

"       11 

3427* 

"       14 

571 

a        22 

800 

'•       17 

800 

Nov.       2 

1942 

"       19 

800 

"       16 

2056 

"        24 

1949 

"       23 

3427 

"        30 

222 

Dec.        9 

2738 

May     15 

343 

"       10 

1825 

'On  this  occasion,  14  stones  were  slightly  moved,  and  14  scattered,  all  of  which 
had  been  buUt  into  the  round-head  or  end  of  Hynish  Pier,  which  was  still  in  an  un- 
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A  more  exposed  point  of  the  Skerryvore  Rock  was  chosen  for  the 
experiments  of  the  second  table ;  and  with  the  view  of  ascertaining 
the  effect  of  the  waves  at  different  heigiits  upon  the  rock,  two  instru- 
ments were  fixed,  the  one  (No.  J.)  several  feet  lower,  and  above  40 
feet  seaward  of  the  other  (No.  II.)  It  was  observed,  that  about  half- 
flood  the  waves  were  a  good  deal  expended  before  they  reached  the 
place  where  No.  I.  was  placed,  from  their  being  so  little  water  on  the 
rocks  outside.  Whereas  when  the  tide  was  higher  the  waves  were, 
from  the  greater  depth  of  water,  not  so  much  broken  when  they 
reached  No.  II.  The  results  of  the  Marine  Dynamometer  show  gene- 
rally about  twice  the  force  at  No.  II.  as  at  No.  I. ;  a  result  which 
shows  how  important  it  would  be  to  ascertain  the  relative  forces  of 
the  waves  at  different  levels  upon  our  breakwaters  and  other  sea- 
works. 

Table  II. 


Date. 

Remarks. 

Pressure  in 

lb.  per  Ft. 

1845. 

J. 

II. 

Jan.        7 

Heavy  sea 

1714 

4182 

"       Its 

Heavy  ground  swell 

2S56 

4752 

Feb.       5 

Fresh  gales 

S56 

3042 

a        24 

Fresh  breezes 

1256 

3802 

March  1 1 

Short  sea 
C  Strong  gale,  the  highest  waves 

1028 

"       29 

^      supposed  20  feet  high,  and 
(      the  spray  70  feet.         , 

2S56 

6038 
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Report  of  the  Board  of  Engineers  of  the  U.  S.  Navy,  on  Hunter^ s 
and  Loper^s  Propellers. 

Washington,  D.  C,  Jan.  31,  1846. 
Sir — Your  letter  of  the  23d  inst.  is  received.     In  reply  to  the  sever- 
al inquiries  respecting  the  proposed  alterations  in  the  tJ.  S.  Steamer 
"Union"  of  the  18th  June  last,  and  the  16th  inst.  we  have  the  honor  to 

REPORT: 

1st.  That,  "If  the  cylinders  of  the  <  Union '' should  be  increased  as 
proposed  by  Mr.  Has  well,  18th  June,  1845,  what  addition  would  it 
make  to  the  cost  of  the  other  alterations  of  that  vessel,  as  proposed  by 
Messrs.  Haswell,  Copeland  &  Faron,  in  their  report  of  the  same  date, 
and  what  additional  delay  would  it  occasion  in  completing  her  steam 
arrangements?" 

finished  state,  and  a  Dynamometer  which  was  attached  to  the  Pier,  registered  on 
this  occasion  2557  lbs.  These  stones  weighed  from  I  to  I"33  tons,  and  exposed,  when 
built  into  the  wall ;  about  2  square  I'eet  of  surface.  The  stone  to  which  the  instru- 
ment was  fixed  was  turned  upside  down,  although  it  weighed  U  ton=2800  lb. 
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The  additional  cost  for  them  would  be  about  eighteen  hundred  dol- 
lars, (^1800)  and  as  they  could  be  made  and  fitted  within  the  time  ne- 
cessary for  the  alterations  or  repairs  of  the  propellers,  their  adoption 
would  not  add  to  the  time  necessary  for  the  completion  of  the  steam 
arrangements  of  this  vessel. 

2d.  The  "advantages  that  might  be  expected  from  such  enlarged 
cylinders,  in  consumption  of  fuel,  increase  of  speed  or  durability  of 
boilers,"  are,  in  the  consumption  of  fuel,  none  worthy  of  noting,  in 
the  increase  of  speed,  an  average  increase  in  the  number  of  revolutions 
of  the  engines  per  minute  of  one  revolution,  (other  things  being  equal;) 
and  in  the  durability  of  the  boilers,  of  the  extension  of  their  probable 
duration  for  the  additional  period  of  two  years. 

3d.  The  "additional  cost  and  the  particular  advantages  of  adopting 
the  alterations  and  additions  to  the  engines,  as  proposed  by  the  Engi- 
neers on  the  ISth  inst,,  over  those  proposed  in  June,  including  Mr. 
Haswell's  separate  propositions,  and  on  the  supposition  that  the  pres- 
ent form  of  the  propeller  is  to  be  retained" — would  be,  for  the  cost 
twenty-one  hundred  dollars,  ($2100)  and  the  advantages,  the  benefit 
of  the  force  of  the  vacuum  about  10  lbs.  per  square  inch  in  average 
effect,  the  dispensing  with  the  noise  of  the  exhausted  steam,  and  of 
the  exposure  of  position  to  an  enemy  by  the  escape  of  a  vaporj^  cloud, 
an  economy  in  the  consumption  of  fuel  with  equal  power  of  engine 
from  the  addition  to  the  power  acquired  by  the  vacuum,  and  the  in- 
creased period  of  duration  of  the  boilers  as  before  mentioned;  further, 
the  proposed  condensers,  air  pumps,  &c.  could  "be  placed  in  the  space 
now  occupied  by  the  engines  and  dependencies." 

4th.  The  "estimated  advantages  of  the  condensing  engines,  as  pro- 
posed on  the  16th  instant,  over  the  proposed  arrangements  as  made  in 
June,  with  Mr.  Haswell's  proposals  combined — if  applied  to  Mr. 
Hunter's  propellers,  with  half  the  paddles  removed,  and  the  fillings 
between  them  taken  out" — are  the  attainment  of  the  vacuum  and 
the  increased  duration  of  the  boilers.  The  alteration  of  the  propellers 
in  their  construction,  would  in  nowise  affect  the  value  of  these  replies, 
provided  the  propellers  were  not  rendered  less  efficient ;  for,  if  so,  the 
consumption  of  fuel  would  be  increased  to  acquire  a  speed  of  vessel 
equal  to  that  already  attained,  and  contrariwise. 

5th.  The  data  from  which  the  estimates  were  made,  and  by  which 
"we  calculated  the  increase  of  speed  and  saving  of  fuel  which  would 
be  gained  by  adopting  the  proposed  alterations  suggested  on  the  16th 
instant,  instead  of  those  proposed  in  June  last,"  are  herewith  furnish- 
ed and  designated  respectively  A  &  B. 

The  first  (A)  comprises  the  elements  of  comparison  of  the  relative 
effects  and  values  of  Hunter's  and  Loper's  propellers,  as  furnished  by 
Captain  A.  V.  Frazer  in  his  reports  of  the  performances  of  the  U.  S. 
Revenue  steamer  "Spencer,"  with  the  former  propeller, in  September, 
1844,  and  with  the  latter  in  May  1845,  the  deductions  from  which 
show  that  the  capacity  of  Loper's  propeller  compared  with  Hunter's, 
in  the  attainment  of  speed,  is  in  the  ratio  of  4.5  to  1,  and  that  when 
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the  element  of  the  consumption  of  fuel  is  considered,  the  value  of  it  in 
this  case  is  increased  to  6.72  times. 

The  second  (B)  comprises  the  elements  for  a  similar  comparison, 
furnished  by  a  report  of  the  performance  of  the  U.  S.  steamer  "Water 
Witch"  in  May,  1845,  when  that  vessel  was  fitted  with  "Hunter's" 
propellers,  and  by  a  subsequent  one  regarding  a  performance  of  this 
same  vessel  in  December  last,  when  fitted  with  other  engines  and 
"Loper's"  propellers. 

The  standard  of  comparison  in  both  instances  is  the  performance  of 
the  U.  S.  steamer  "Engineer,"  which  vessel  was  run  in  company,  and 
the  times  of  running  the  two  vessels  accurately  noted.  It  is  here  as- 
sumed, other  things  being  equal,  that  the  revolutions  of  the  water 
wheels  of  the  "Engineer"  are  a  true  measure  of  her  relative  speed  at 
all  times,  and  that  the  result  of  their  reduction  to  correspond  with  the 
speed  of  the  "Water  Witch,"  on  each  occasion,  is  also  a  true  measure 
of  the  relative  speed  of  that  vessel. 

The  draught  of  water  of  the  "Water  Witch"  in  the  first  trial  was  7  feet 
1\  inches,  and  in  the  second  6  feet  2  inches.  The  hull  of  this  vessel  at 
tlie  time  of  the  alterations  in  her  engines  and  propellers  was  lengthened 
near  the  centre,  30  feet,  and  her  beam  increased  G  inches.  The  resist- 
ance due  to  the  additional  length  and  beam,  in  our  opinion,  somewhat 
exceeds  the  advantage  due  to  the  difference  in  draught  of  water  in 
these  trials. 

In  the  absence  of  reliable  information  of  the  actual  consumption  of 
fuel  in  each  trial  of  this  vessel,  we  assuiTie  it  to  be  in  the  ratio  of  the 
area  of  the  grate  surface,  and  when  the  construction  of  the  boilers,  the 
similarity  in  the  mode  of  promoting  combustion  (that  of  the  exhaust 
steam  being  led  into  the  smoke  pipe)  are  duly  considered,  we  are  con- 
fident in  the  expression  that  the  comparison  is  a  just  one.  The  re- 
sults of  this  comparison  show  that  "Loper's"  propeller  is  more  effec- 
tive than  "Hunter's"  in  the  attainment  of  speed,  being  in  this  applica- 
tion 3.7  times  greater;  and  when  the  consumption  of  fuel  is  considered, 
it  has  5.56  limes  the  commercial  value. 

Further,  the  proportion  of  these  "advantages  assigned  to  the  change 
of  propellers"  is  the  full  difference  of  two  miles  per  hour,  and  the  ad- 
vantages due,  "to  the  change  of  the  engines,  &c."  are,  that  by  a  reduc- 
lion  of  the  pressure  in  the  boilers,  this  advantage  of  speed  may  more 
readily  be  obtained  at  an  uniform  rate,  and  not  as  lieretofore  subjected 
to  the  mutations  consequent  upon  a  range  of  pressures  of  double  the 
extent  of  that  which  would  be  consequent  upon  the  adoption  of  the 
alteration  proposed. 

Statement  C.  shows  the  results  effected  by  a  change  in  the  number 
of  buckets  of  "  Hunter's  "  wheel,  as  reported  to  Col.  J.  J.  Abert, 
Chief  of  the  Topographical  Corps,  by  Capt.  Wm.  G.  Williams,  T.  E., 
September,  1844,  from  experiments  made  with  the  United  States 
steamer  "  Abert." 

From  which  it  appears  that  a  removal  of  each  alternate  bucket 
enabled  an  additional  speed  of  1-2575  miles  per  hour  to  be  obtained. 
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even  with  an  increase  in  the  draught  of  water  of  the  vessel  of  2i 
inches  in  depth. 

A. 
Comparison  of  the  effects  and  vahies  of"  Hunter's  "  and  "Loper's" 
propellers,  based  upon  a  report  of  Capt.  A.  V.  Fraser,  of  the  perform- 
ances of  the  United  States  Revenue  steamer  "  Spencer,"  in  September, 
1844,  and  May,  1845. 

With  "  Hunter'' s'^  Propeller. 

AversLge  pressure  of  steam  by  safety  valve  77.5  lbs.,  which  increased 
by  one  atmosphere  (14.7  lbs.)  is  equal  to  92.2  lbs.  per  square  inch — 
cut  off  at  one-third  of  the  stroke  of  the  piston  (3  feet)  gives  by  the 
formula, 

Length  of  stroke  of  piston. 

hyp:  log: \-  1  =  ratio  of  uniform  force. 

Distance  at  full  stroke. 

3 
or  hyp:  log:--=  1.09864-1.  =  2.0986.   then 

2.0986 

— - —  X  92.2  =  64.5  lbs.,  from  which  deduct  14.7  lbs.  for  the  atmos- 
pheric resistance,  and  49.8  is  the  mean  pressure  on  the  piston. 

Average  number  of  revolutions  53.5  per  minute. 

Fuel  consumed  2760  lbs.  of  anthracite  coal  per  hour. 

Average  speed  attained  6.5  miles  per  hour,  the  effect  of  which  is 
measured  by  its  cube,  and  is  equal  to  274.6. 

With  '■'- Loper'' s*^  Propeller. 

Average  pressure  of  steam  by  safety  valve  49.09  lbs.,  which  in- 
creased by  one  atmosphere  is  equal  to   63.79  lbs.  per  square  inch. 
Cut  off  at  one-half  the  stroke  of  the  piston,  gives,  by  the  preceding 
formula,  a  mean  pressure  of  39.3  lbs.  on  the  piston. 
Average  number  of  revolutions  per  minute  44.45. 
Fuel  consumed  1210  lbs.  of  anthracite  coal  per  hour. 
Average  speed  attained  9.32  miles  (erroneously  printed  9.2*))  the 
cube  of  which  is  809.5. 

Let  P,  represent  the  pressure. 

r,  the  revolutions  per  minute. 
f,f\  the  fuel  per  hour. 

/,  the  time  of  consuming  fuel,  which  is  inversely  as  the  speed. 
S^  S'3,  the  cubes  of  the  speed. 
Pr.  will  give  the  power  exerted  by  each  engine. 
Pr.  S'3,  the  useful  effect  of  one,  and  by  inversion  Pr.  S^,  the  useful 
effect  of  the  other  application. 

t  f^  the  cost  of  the  relative  effects  for  a  given  distance. 
S'3/ 
and  ^Y^  =  useful  effect  combined  with  the  cost,  or  the  commercial 

value. 
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Hunter.  Pr.=- 2664.3  1 


or  power. 


Loper.     Pr.=  1746.8  .655 

Hunter.    Pr.  8^  =  179.5  1 

or useful  effect. 

Loper.   Pr.  S'3=  S09.5        4.5 

Hunter.    //=  9.32x2760       3.27 

cost  of  effect. 


Loper.     /  /'  =  6.5  X  1210         1 
Hunter.    S  ^f'  =  332266  1 


Loper.      S '3/=  2234220         6.72 


value. 


Shewing,  that  with  equal  powers,  that  "  Loper's  "  propeller  has 
6.72  times  the  value  of  "  Hunter's." 

Note. — The  friction  of  the  engines  proper  has  not  been  introduced, 
as  it  is  here  considered  a  quantity  bearing  a  constant  ratio  to  the  pow- 
er exerted. 

There  was  some  difference  existing,  however,  against  the  results  of 
the  performance  of  "  Loper's  "  propeller,  as  the  engines  are  connected 
to  the  propeller  shafts,  through  the  medium  of  bevel  wheels,  while  in 
the  other  case  they  were  directly  applied. 

B. 

Comparison  of  the  effects  and  values  of  "  Hunter's"  and  "Loper's" 
propeller,  based  upon  the  performances  of  the  U.  S.  Steamer  "Water 
Witch"  in  May  and  December,  1845,  as  reported  by  the  officers  de- 
tailed for  this  duty. 

"  fVater  Witch:' 

With  With 

"Hunter's"        "Loper's" 
Propeller.  Propeller. 

Let  a  a'  represent  area  of  cylinder. 

P  P'  "         average  pressure  in  boiler  per  sq.  in. 

p  p  "         average  pressure  in  cylinder  per  sq.  in. 

V  V  "         velocity  of  piston  in  feet  per  minute. 

T  T '  "         time  of  running. 

g  g  "         area  of  grate  surface  in  square  feet. 
"  Engineer.-' 

Let  r  r         represent  average  revolutions  per  minute. 

/  t'  "         time  of  running, 

and  X  X  "         power  exerted  for  an  unit  of  effect 

produced  in  each  trial  of  the  "Wa- 
ter Witch." 
y  "         the  relative  useful  effect. 

z  "         this  effect  with  the   consumption   of 

fuel  considered,  and  we  have  the 
relative  values. 
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Thus,  for  the  useful  effects,  and  by  the  following  formula: 
,  ap  V 


i^) 


apv 


3 


r-     or  —  =  y 

X 


And  for  the  relative  values  : 


—  X 

S' 


ve  values 


Note. — The  number  of  engines  in  both  trials  was  two,  and  the 
steam  was  uniformly  cut  off  at  one  half  of  the  stroke  of  the  piston. 

Substituting  known  values  for  these  symbols — 

a   =    380  sq.  inches         a    =    314  sq.  inches. 
P'  =   52.5  pounds. 
p'  =   42.2  pounds. 
v'  =   276  pounds 
T'  =   24.5  minutes. 
g'  =   2S.5  sq.  feet. 

r'   =   26.4  per  minute. 
t'   =   2  3. 5  minutes. 


p  = 

p  = 

V    = 

77  pounds 
63  pounds 
214  feet 

T  = 

51.5  minutes 

g  = 

60  square  feet 

r  = 

21  per  minute 

/  = 

45  minutes 

We  have  by  formula — 

380  X  63  X  214 


5123160 


(- 

15  X  2U3 

51.5     / 

314 

X  42.2  X  276 

/23.5  X  26.4y 

V 

24.5         / 

836 

=  3.7  c 

6128 


=  836  =  X. 


3657220 
16194 


=  225.8  =  X. 


225.8 

60         16194 
Then  x 

28.5  6128 


971640 
174648 


5.56 
'l~ 


Shewing  that  in  this  application  "  Loper's"  propeller  has  5.56  times 
the  commercial  value. 
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C 

Results  of  trials  with  '<■  Hunter's"  propeller,  in  the  U.  S.  steamer 
"Abert,"  when  fitted  with  16  buckets  in  each  propeller,  and  when 
that  number  was  reduced  one  half;  furnished  by  a  report  of  Captain 
VVm.  G.  Williams,  T.  E.,  to  Col.  J.  J.  Abert,  Chief  U.  S.  Topographi- 
cal Bureau,  September  30,  1S44. 

fFith  Sixteen  Buckets. 
Average  revolutions  of  propellers  per  minute,  59.5 

Average  speed  attained,  5.975  miles. 

Mean  draught  of  water,  5  feet  3i  inches. 

With  Eight  Buckets. 
Average  revolutions  of  propellers  per  minute,  5S.875 

Average  speed  attained,  7.1875  miles. 

Mean  draught  of  water,  5  feet  51  inches. 

Then — to  ascertain  the  speed  with  sixteen  buckets  due  to  the  revo- 
lutions with  eight  buckets. 

5  975 

-^-—    X  58.875  =  5.93  miles  per  hour. 
59.5 

and  7. 1875 — 5.93=1.2575  miles  gained  by  the  alteration,  with  an 

increased  draught  of  2i  inches. 

We  are,  respectfully,  your  obedient  servants, 

Chas.  H.  Haswell,  Bi^g.  in  Chief,  U.  S.  N. 

Chas.  W.  CorELAND,  Naval  Engineer. 

John  Faron,  Jr.,  Chief  Engineer,  U.  S.  N. 

A.  Hebaru,  Chief  Engineer,  U.  S.  N. 

To  Commodore  Chas.  Morris,  Chief  of  Bureau  of  Const.,  Equip. 

and  Repair. 

IVashington,  D.  C. 
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Specification  of  the  Patent  granted  to  James  Johnston,  of  Willow 
Park,  Greenock,  for  New  and  Improved  Processes  a7id  Machinery 
for  Making  and  Refining  Sugar. — Sealed  January  31,  1845. 
To  all  to  whom  these  presents  shall  come,  &c.,  &c., — 
A  sirup  made  from  double  refined  loaf  sugar  is  perfectly  free  from 
coloring  matter,  yet  if  it  be  for  a  short  time  exposed  to  excessive  heat 
it  becomes  dark,  and  will  not  again  crystalize,  or  if  it  be  long  exposed 
to  gentle  heat  the  same  result  occurs.     Now  in  either  case  the  color- 
ing matter  produced  was  not  a  substance  foreign  to  the  sugar  ;  it  was 
a  part  of  the  sugar  that  was  actually  converted  into  coloring  matter. 

Sugar  refinei-s  in  making  use  of  large-sized  vacuum  pans  overlook 
the  fact,  that  they  become  color  manufacturers  when  they  keep  their 
saccharine  fluids  long  exposed  to  the  action  of  gentle  heat.  In  these 
large  pans  the  saccharine  fluids  are  kept  longer  under  the  influence 
of  heat  than  they  are  when  boiled  in  small  pans. 

15* 
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The  sum  and  substance  of  the  invention  which  I  am  about  to  des- 
cribe in  detail  is.  that  I  iiave  invented  an  apparatus  by  which  saccha- 
rine fluids  may  be  evaporated  sufficiently  for  crystaUzation  with  o-nly 
a  few  minutes  exposure  to  heat.  In  my  vacuum  pan  there  need  not 
be  inserted  at  one  time  more  than  fifty  pounds  weight  of  saccharine 
fiuid,  and  yet  a  large  business  in  sugars  may  be  done  with  this  small 
apparatus,  as  there  is  no  time  lost  in  filling  or  emptying  it,  as  the 
vacuum  is  never  injured  either  by  the  letting  in  or  withdrawal  of  the 
charge  from  the  pan. 

The  first  part  of  my  invention  I  shall  describe  is  an  apparatus  by 
which  vacuum  pans  may  be  emptied  without  the  vacuum  being  de- 
stroyed. 

I  attach  a  pipe  to  the  bottom  of  a  vacuum  pan,  so  that  the  saccha- 
rine fluids  within  the  pan  can  freely  enter  the  pipe,  and  the  pan  may 
be  emptied  thereby.  I  call  this  the  barometer  pipe ;  it  must  be  made 
of  such  length  that  the  weight  of  the  saccharine  fluid  within  it  shall 
counterbalance  or  rather  exceed  the  weightof  the  atmosphere,  so  that 
when  a  stopcock  at  the  bottom  of  the  pipe  is  opened,  the  saccharine 
fluid  within  the  pan  will,  of  its  own  weight,  rush  out  by  the  pipe  till 
the  pan  is  emptied  ;  but  the  pipe  will  remain  filled  with  the  saccharine 
fluid  in  the  same  manner  as  a  common  barometer  tube  remains  fall 
of  mercury.  The  pipe  for  this  purpose  will  be  upwards  of  twenty- 
fiv'e  feet  long  ;  the  length  of  the  pipe  required  depends  on  the  specific 
gravity  of  the  saccharine  fluids  after  they  are  boiled  ;  the  heavier  the 
fluids  the  shorter  the  pipe  may  be  made. 

The  proceeding  is  the  least  expensive  method  of  emptying  a  vacuum 
pan  without  destroying  the  vacuum;  but  as  it  may  not  always  be  con- 
venient, instead  of  the  barometer  pipe,  a  pump  njay  be  attached  to 
the  pan,  for  the  purpose  of  removing  the  saccharine  fluids  without  de- 
stroying the  vacuum  ;  but  I  prefer  the  barometer  pipe  when  it  can  be 
conveniently  used. 

I  claim  the  making  and  using  of  vacuum  pans  with  apparatus  at- 
tached, so  that  the  contents  of  the  pans  may  be  withdrawn  without 
the  vacuum  within  the  pans,  being  destroyed. 

Second  part  of  my  invention.  All  liquids,  but  especially  thick 
saccharine  fluids,  are  most  easily  evaporated  when  distributed  in  thin 
strata.  For  the  purpose  of  carrying  out  this  system  of  evaporation 
several  machines  have  been  contrived ;  the  earliest  invented  was  Mr. 
Cleland's,  described  in  his  patents,  of  17th  August,  IS22,  and  6th  of 
May,  1824;  also  Mr.  Aitchison's  inventions,  patented  15th  Septem- 
ber, 1829,  and  24th  June,  1840. 

As  I  have  invented  an  apparatus  for  the  same  purpose,  I  shall  de- 
scribe the  diff'erence  between  it  and  those  that  have  already  been  made 
public. 

Mr.  Aitchison's  apparatus  consists  of  a  hollow  cylinder  of  copper, 
heated  internally  by  steam.  It  is  made  to  revolve  in  a  trough,  con- 
taining a  quantity  of  saccharine  fluid  ;  the  lower  half  of  the  cylinder 
being  immersed  in  the  fluid,  when  the  cylinder  is  set  in  motion  a  thin 
Javer  of  fluid  ffoes  round  with  it.     It  is  this  distribution  of  the  fluid 
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on  the  surface  of  the  heated  cyUnder  which  causes  the  rapid  evapora- 
tion. 

Mr.  Clelend  in  his  invention  used  a  spiral  heated  coil  of  pipe,  in- 
stead of  the  cylinder  employed  by  Mr.  Aitchison. 

The  sugar  made  by  Mr.  Aitchison's  apparatus  is  superior  in  color, 
size,  and  firmness  of  crystal,  to  that  produced  by  the  vacuum  pans ; 
but  the  misfortune  with  the  inventions  of  Messrs.  Cleland  and  Aitchi- 
son is,  that  a  large  business  in  sugars  cannot  be  done  with  them, 
owing  to  the  loss  of  time  occasioned  by  the  necessity  of  frequently  fill- 
ing and  emptying  the  troughs. 

I  obtain  a  thin  strata  of  fluid  on  a  heated  metallic  surface,  by  caus- 
ing a  stream  of  the  fluid  to  run  down  an  inclined  plane  heated  by 
steam.  For  the  sake  of  explanation,  suppose  a  flat  table  of  twenty 
feet  in  length  and  two  feet  broad,  made  of  two  thiclcnesses  of  metal, 
so  that  steam  may  be  made  to  pass  through  internally  from  end  to 
end  and  heat  the  table  ;  also,  that  the  pipes  which  convey  the  steam 
to  the  interior  of  the  table  be  flexible  or  jointed,  so  that  one  end  of  the 
table  may  be  elevated  at  pleasure.  When  one  end  is  raised,  this  table 
will  serve  as  an  inclined  plane,  on  which,  to  cause  a  thin  stream  of 
saccharine  fluid  to  run  from  the  upper  to  the  lower  end,  and  in  so  do- 
ing, the  fluid  will  be  evaporated,  owing  to  its  being  made  to  run  over 
the  heated  surface.  The  long  sides  of  the  table  or  plane  must  be  pro- 
vided with  raised  edgings  to  prevent  the  fluid  rurming  ofl'at  the  sides. 
The  thickness  of  the  strata,  or  quantity  of  fluid,  made  to  pass  along 
the  inclined  plane  is  adjusted  by  a  stopcock  on  the  pipe  (connected 
with  a  cistern),  which  lets  on  the  fluid  at  the  top  of  the  plane.  At  the 
lower  end  of  the  plane  the  concentrated  fluid  runs  nito  the  coolers 
without  mterruption  ;  when  one  cooler  is  filled  the  concentrated  fluid 
may  be  directed  into  another  without  any  stoppage  of  the  evaporat- 
ing process,  and  consequently  there  is  no  loss  of  time  in  working  the 
inclined  plane.  The  degree  of  concentratioti  of  the  fluid  is  obtained 
according  to  the  degree  of  inclination  at  whichthe  plane  is  set.  When 
the  plane  is  set  with  very  little  inclination  the  fluid  will  take  longer 
time  to  go  from  the  high  to  the  low  end,  and  consequently  it  will  be 
denser,  as  it  is  longer  exposed  to  the  heat. 

After  these  inclined  planes  have  been  used  for  some  time  on  the 
large  scale,  the  sugar  refiners  will  find  out  by  experience  the  angle  of 
inclination  which  answers  best,  and  will  be  able  to  do  away  with  the 
flexible  pipes  and  the  necsssity  for  altering  the  angle  of  inclination  of 
the  plane;  they  will  then  regulate  the  degree  of  concentration  of  the 
saccharine  fluids  by  the  quantity  of  fluid  let  on  to  the  plane  in  a  given 
time,  and  by  the  degree  of  heat  applied  to  the  plane  during  that  time. 

I  do  not  confine  myself  to  any  particular  dimensions  or  kind  of 
material  used  in  the  construction  of  the  inclined  planes,  but  cast-iron 
or  copper  are  the  most  suitable.  Steam,  hot  air,  or  any  other  heating 
medium  may  be  employed  to  heat  the  planes. 

I  claim  the  evaporating  of  saccharine  fluids  by  distributing  them  in 
thin  strata,  when  the  said  tliin  strata  is  obtained  by  causing  the  sac- 
charine fluids  to  run  by  their  own  weight  from  the  high  to  the  low 
end  of  heated  inclined  surfaces,  whether  curved  or  plain. 
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The  third  part  of  my  invention  which  I  claim  is,  a  combination  of 
the  first  and  second  parts  of  my  invention,  described  as  follows  : — 

The  second  part  of  my  invention  consists  of  an  apparatus  for  the 
evaporation  of  saccharine  fluids  whilst  exposed  to  the  pressure  of  the 
atmosphere. 

Now,  it  is  quite  evident,  that  the  thin  strata  of  fluid  whilst  flowing 
along  the  inclined  plane  would  be  still  more  quickly  evaporated  if  the 
pressure  of  the  atmosphere  could  be  kept  off  it.  For  this  purpose,  I 
propose  to  cover  the  inclined  plane  with  a  strong  metallic  arched 
covering  that  will  be  able  to  resist  the  pressure  of  the  atmosphere. 

Suppose  this  to  be  done,  and  a  communication  by  means  of  pipes 
be  made  between  the  covering  on  the  inclined  plane  and  the  vacuum 
pump  of  a  sugar  house.  A  vacuum  may  now  be  formed  in  the  space 
lietween  the  inclined  plane  and  the  covering.  The  thin  strata  of  sac- 
charine fluid  running  along  the  inclined  plane  will  now  be  in  a  vacu- 
um and  its  evaporation  accelerated  thereby.  But  the  working  of  an 
apparatus  like  this  could  not  be  carried  on  any  length  of  time  without 
interruption,  for  the  stream  of  saccharine  fluid  let  on  to  the  inclined 
plane  would  very  soon  All  up  all  the  space  between  the  covering  and 
the  plane,  and  the  apparatus  would  be  rendered  useless  for  the  time 
being.  It  is  therefore  necessary  that  some  provision  be  made  by 
which  the  concentrated  fluid  may  be  withdrawn  from  the  plane  with- 
out the  vacuum  being  destroyed.  This  I  propose  to  do  by  attaching 
to  the  lower  end  of  the  plane  a  pump,  or  the  barometer  pipe  already 
described. 

With  an  apparatus  constructed  like  this,  the  process  of  concentrat- 
ing saccliarine  fluids  may  be  carried  on  without  interruption  for  any 
length  of  time,  as  the  supplying  of  the  fluid  through  a  pipe  and  stop- 
cock at  the  high  end  of  the  plane,  or  the  withdrawal  of  the  concen- 
trated fluid  by  the  barometer  pipe  at  the  lower  end  of  the  plane  will 
cause  no  interruption  to  the  vacuum,  or  process  of  evaporation,  and 
the  saccharine  lluid  is  only  a  short  time  exposed  to  the  action  of  heat; 
for  the  whole  of  it  on  its  passage  along  the  plane  is  exposed  in  thin 
strata;  whereas,  in  any  other  apparatus  that  has  yet  been  invented  for 
the  evaporation  of  saccharine  fluids  there  is  always  a  large  mass  of 
the  fluid  kept  in  a  heated  state,  which  is  not  in  contact  with  the  va- 
cuum where  the  most  rapid  evaporation  takes  place.  For  instance, 
in  the  vacuum  pans,  the  whole  contents  are  kept  heated,  whereas, 
only  one  part  out  of  a  thousand  of  the  heated  fluid  is  actually  in  con- 
tact with  the  vacuum. 

Evaporation  in  vacuum  pans  is  produced  by  two  causes. 

First,  the  evaporation  by  vacuum. 

Second,  the  evaporation  by  heat. 

To  increase  the  heat  evaporating  power  of  a  pan  it  is  necessary  to 
increase  the  amount  of  surface  of  heated  metal  in  contact  with  the 
fluid  to  be  evaporated. 

To  increase  the  vacuum  evaporating  power  of  a  pan  it  is  necessary 
to  increase  the  amount  of  surface  of  the  liquid  that  is  exposed  to  the 
vacuum. 

The  two  causes  of  evaporation  are  quite  distinct,  but  in  order  to 
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prevent  any  misunderstanding  be  it  understood,  that  when  a  sugar 
refiner  inserts  a  number  of  steam  pipes  through  the  mass  of  saccha- 
rine tluid  laying  in  a  vacuum-pan  he  is  subdividing  the  fluid  for  the 
purpose  of  bringing  it  more  intimately  in  contact  with  the  heating  sur- 
face, but  he  does  not  thereby  bring  it  more  intimately  in  contact  with 
the  vacuum  surface. 

I  claim  the  invention  of  exposing  to  tlie  influence  of  a  vacuum, 
saccharine  fluids  in  a  stale  of  minute  division,  or  thin  strata  for  the 
purpose  of  bringing  a  large  amount  of  the  surface  of  the  fluid  in  con- 
tact with  the  vacuum. 

Fourth  part  of  my  invention — When  filtering  saccharine  fluids 
sugar  refiners  pass  them  through  cotton  or  woollen  bags,  in  order  to 
remove  the  particles  of  extraneous  matters  that  are  meciianically  sus- 
pended in  them  ;  they  tlien  pass  the  fluids  through  beds  of  animal 
charcoal,  in  order  to  remove  the  coloring  matters  chemically  incor[)o- 
rated  with  them. 

Instead  of  the  bags  for  removing  the  mechanically  suspended  color- 
ing matter,  1  claim  the  passing  of  saccharine  fluids  through  beds  of 
mineral  substances,  unprepared,  such  as  sand  or  earths,  or  through 
prepared  minerals,  such  as  potters'  refuse,  unglazed  earthenware,  or 
pounded  hdoXis.-- Enrolled  July  31,  18 12.       Lon.  Jour,  of  Arts  &  Sci. 


Specification  of  a  Patent  granted  /o  Arthur  \  AKiiK\M,nf  the  coun- 
ty of  Middlesex,  stationer,  for  improvements  in  the  manufac- 
ture of  paper,  in  order  to  prevent  fraud,  ivhich  he  intends  to  call 
safety  a7id protective  paper. — [Sealed  4th  February,  1S45.] 

The  safety  and  protective  paper  consists  of  a  colored  or  test  slieet 
of  paper,  covered  with  a  white  or  delicately  colored  sheet  on  one  or 
both  sides. 

The  following  is  the  mode  of  manufacturing  paper,  of  the  descrip- 
tion termed  hand-made  paper,  according  to  this  invention  : — Tne  rags 
for  the  colored  or  test  paper,  after  being  reduced  to  "half  stuff,"  and 
bleached,  if  necessary  (being,  in  this  case,  carefully  deprived  of  the 
bleaching  liquid),  are  introduced  into  the  beating  engine,  which  should 
liave  steel  or  brass  bars  and  fittings,  according  to  the  color  required 
for  the  test  paper.  When  the  engine  is  "half  beat,"  the  coloring 
matter  is  to  be  added ;  the  engine  is  then  reduced  to  pulp,  and  empti- 
ed into  a  chest,  which  is  called  No.  2.  The  coloring  matter  is  pre- 
pared with  great  care  in  vessels  of  glass,  or  earthenware,  to  prevent 
the  delicacy  of  the  color  being  impaired  ;  it  may  consist  of  any  color- 
ing matter  usually  employed  for  coloring  paper,  and  also  of  all  others 
suscepiible  of  change  from  chemical  action.  The  rags  for  the  outer 
sheet,  or  sheets,  which  are  to  be  of  a  more  tender  kind,  after  being  re- 
duced to  half  pulp,  and  bleached,  if  necessary,  are  introduced  into  the 
beating  engine  ;  and  if  the  paper  is  to  be  engine-sized,  a  resinous  size 
is  added  to  the  pulp,  together  witli  a  small  quantity  of  alum.  When 
reduced  to  pulp,  the  engine  is  emptied  into  a  chest  called  No.  1  ;  and 
if  a  delicate  color  is  to  be  given  to  the  outside  sheet  or  sheets,  the  color 
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is  then  added  to  the  pulp.  Two  vats  Nos.  1,  and  2.  are  employed  in 
the  manufacture  of  this  paper,  being  suppUed  with  pulp  from  the 
chests  Nos.  1,  and  2.  Tlie  vat-man  first  makes  a  white  or  delicately 
colored  sheet,  on  a  suitable  mould,  from  vat  No.  1,  and  delivers  it  to 
the  coiicher,  who  couches  it  on  the  first  or  bottom  felt ;  the  vat-man 
then  makes  a  colored  sheet,  on  a  mould  of  the  same  size  and  form, 
from  vat  No.  2,  and  delivers  it  to  the  coucher,  wlio  couches  it  on  the 
white  or  delicately  colored  sheet,  and  then  places  a  felt  upon  it ;  but 
if  the  test  sheet  is  to  be  covered  on  both  sides,  another  sheet  is  made 
from  vat  No.  1,  and  couched  on  to  the  test  sheet,  previous  to  placing 
the  felt  thereon.  The  vat-man  and  coucher  continue  to  work  in  .this 
manner  until  a  post  of  felts  is  completed  ;  and  after  the  post  has  been 
well  pressed,  the  pack-pressing,  parting,  drying,  and  sizing  (if  neces- 
sary), are  performed  in  the  usual  manner. 

Tlie  mode  of  making  this  paper  by  macliinery  is  as  follows  : — The 
two  descriptions  of  pulp,  prepared  in  the  manner  described  for  hand- 
made paper,  are  caused  to  flow  from  the  chests  into  the  servers,  thence 
simultaneously  on  to  the  wires  attached  to  them, and  proceed  onwards 
to  the  marking  dandy,  and  from  it  to  the  couch  rolls,  where  the  test 
sheet  and  the  white  or  colored  sheet  or  sheets  unite,  and  form  one 
sheet ;  this  sheet  then  passes  on  to  the  felt,  and  is  pressed,  dried,  and 
finished,  in  the  usual  way. 

'J'he  patentee  states,  that  he  claims,  as  his  invention,  "a  white  sheet 
or  surface  on  one  or  both  sides  of  the  test  or  colored  sheet ;  or  a  more 
delicate  colored  sheet  or  surface  than  the  test  sheet  on  one  or  both 
sides  of  the  test  or  colored  sheet." 

The  object  of  this  invention  is  to  prevent  paper  from  being  tamper- 
ed with  l)y  chemical  agents,  or  acted  on  by  a  sharp  instrument  or 
rubber,  for  the  purpose  of  erasing  any  writing  which  may  be  thereon. 
If  a  chemical  agent  be  employed,  the  test  sheet  will  be  so  changed  as 
to  alter  conspicuously  the  former  appearance  of  the  paper,  and  the 
white  or  pale-colored  sheet  or  sheets  will  be  imbued  with  a  stain  or 
color,  produced  by  the  action  of  ihe  chemical  agents  on  tiie  test  sheet; 
and  it  will  afterwards  be  impossible  to  make  the  paper  assume  its 
original  appearance  :  for  if  an  attempt  be  made  to  whiten  or  renew 
the  delicate  color  of  the  outer  sheet,  the  appearance  of  the  test  sheet 
will  be  destroyed;  or,  if  an  attempt  be  made  to  color  the  test  sheet,  a 
darker  color  will  likewise  be  produced  on  the  outer  sheet.  In  the 
event  of  a  sliarp  instrument  or  rubber  being  used,  then,  at  the  places 
where  a  figure  or  word  has  been  obliterated,  the  test  paper  will  ap- 
pear conspicuously  ;  and  the  paper  cannot  be  restored  to  its  original 
appearance. — lar oiled  August  1845.  ^  Ibid. 


Specification  of  a  Patent  granted  to  George  Brown,  nf  Glasgoiv, 
Scotland,  merchant,  for  certain  improvements  in  the  manufac- 
ture of  soda, — being  a  communicat  ion. — [Sealed  20ih  P^ebruary, 
1845. 

The  object  of  this  invention  is  to  transform  the  sulphuret  of  sodium, 
produced  in  the  manufacture  of  soda,  into  sulphate,  sulphite,  or  by- 
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posulpliite  of  soda,  and  so  make  soda  free  from  those  impurities  which 
render  it  less  fit  than  it  otherwise  would  be  for  soap-making,  bleach- 
ing, and  other  uses.  Tlie  patentee  proposes  to  effect  this  by  fluxing 
the  soda,  containing  sulphuret  of  sodium,  with  a  sufficient  quantity  of 
nitrate,  chlorate,  or  cidorite  of  soda,  or  other  body  possessing  an  oxi- 
dizing power;  but,  in  most  cases,  lie  prefers  to  use  the  nitrate  of  soda. 

One  mode  of  carrying  this  invention  into  effect  is  as  follows  : — The 
liquor  drawn  from  crude  soda  is  boiled  down  in  a  pan  or  furnace, 
until  about  four-fifths  of  the  salt  are  precipitated  ;  the  whole  is  then 
removed  from  the  furnace,  and  the  wet,  pasty  salt  allowed  to  remain 
for  some  time  in  a  vessel  to  drain  ;  by  this  means  the  greatest  propor- 
tion of  the  liquor  that  remained  in  the  mass  (commonly  known  as  red 
liquor)  will  be  separated  from  it.  The  red  liquor  (which  consists 
chiefly  of  caustic  soda  and  sulphuret  of  sodium,  with  a  certain  propor- 
tion of  neutral  salts,  such  as  sulphate  of  soda  and  common  salt)  is  put 
into  a  metal  pan,  and  evaporated  to  about  the  consistency  of  tar  ;  then 
the  proper  quantity  of  nitrate  of  soda  is  added,  and  heat  applied  to 
expel  the  remaining  water,  and  flux  the  mass.  The  application  of 
heat  causes  copious  fumes  of  ammonia  to  be  exhaled,  and  the  mass 
froths  and  bubbles  up,  which  serves  as  a  guide  to  the  operater  in  ad- 
ding the  nitrate  of  soda;  as  when  no  ebullition  is  produced  by  the  ad- 
dition of  a  fresh  portion  of  nitrate  of  soda,  it  is  a  proof  that  the  pro- 
per quantity  has  been  added.  When  the  mass  is  brought  to  a  quiet 
flux,  it  is  run  into  moulds  ;  and  when  removed  therefrom,  is  ready  for 
use. 

Another  mode  of  proceeding  is,  to  boil  down  the  whole  quantity  of 
crude  soda  liquor;  and  during  the  boiling,  when  the  liquor  is  brought 
to  about  the  consistency  of  tar,  to  add  the  nitrate  of  soda,  or  other  oxi- 
dizing body  ;  and,  the  evaporation  being  completed,  flux  the  soda 
containing  the  sulphuret  of  sodium. 

The  patentee  claims,  as  his  invention,  the  improvement  in  soda- 
making  by  fluxing  the  soda,  containing  sulphuret  of  sodium,  with  bo- 
dies possessing  an  oxidizing  power. — S^lnrolled  Jlugust,\^'\:^.'\\ 

Ibid. 


Speeijicalion  of  a  Patent  granted  to  William  Trueman  Yule,  of 
the  county  of  Middlesex,  preserved  provision  manufacturer,  for 
improvements  iji  preserving  aiiimal  and  vegetable  matters. — 
[Sealed  2Sth  Jaiuiary,  1845.] 

The  first  part  of  this  invention  consists  in  drying  animal  and  vege- 
table matters,  when  {)reserving  the  same,  by  passing  over  them  a 
current  of  air,  v/hich  has  been  previously  dried  by  passing  it  through 
calcined  chloride  of  calcium  or  other  chemical  absorbent  of  moisture. 

The  animal  and  vegetable  matters  to  be  preserved  may  be  either  in 
a  cooked  or  uncooked  state  ;  they  are  hung  up  in  a  chamber  of  an  ob- 
long form,  or  placed  on  shelves  therein,  and  are  subjected  to  the 
action  of  a  current  of  air,  which  has  been  dried  by  passing  through  cal- 
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ciued  chloride  of  calcium.  The  chloride  of  calcimii  is  broken  into 
pieces  about  tlie  size  of  a  walnut,  and  placed  in  a  vessel  witli  a  grat- 
ing at  the  bottom,  through  which  it  flows  as  it  becomes  dissolved,  into 
a  receptacle  below  ;  and  the  dissolved  portion  being  evaporated  to 
dryness,  and  calcined,  is  again  placed  at  the  top  of  the  vessel.  The 
vessel  containing  the  chloride  of  calcium  may  be  placed  between  the 
chamber  and  the  air-pump  used  for  producing  the  current  of  air,  so 
that  the  air  will  be  forced  through  the  chloride  of  calcium,  and  then 
through  the  chamber;  or  the  air-pump  may  be  situated  at  the  other 
extremity  of  the  chamber,  so  as  to  draw  the  air  through  the  chloride 
of  calcium,  and  then  through  the  chamber. 

The  second  part  of  the  invention  consists  in  keeping  animal  and 
vegetable  matters  dry,  when  preserving  them  in  closed  vessels,  by 
placing  chloride  of  calcium  or  other  cliemical  absorbent  in  such  ves- 
sels, but  not  in  contact  with  the  matters  to  be  preserved. 

It  is  well  known  that  chloride  of  calcium  possesses  a  great  affinity 
for  water;  and  that  the  decomposition  of  animal  or  vegetable  matters 
takes  place  nmch  more  slowly  in  a  dry  than  in  a  moist  atmosphere. 
The  patentee  takes  advantage  of  these  properties  to  preserve  for  a 
long  time  such  animal  or  vegetable  matters  as  have  already  been 
more  or  less  perfectly  dried,  or  more  or  less  perfectly  preserved  with 
an  antiseptic,  such  as  hams,  tongues,  cheese,  dried  fruits,  vegetables, 
ScC. ;  and  the  plan  he  adopts  is  to  put  them  in  air-tight  vessels  or  cases 
along  with  the  chloride  of  calcium.  The  cases  are  preferred  to  be 
made  of  tin  ;  and  it  is  considered  advantageous  to  create  a  partial  va- 
cuum therein,  by  means  of  an  air-pump,  when  the  animal  or  vegeta- 
ble matters  are  very  moist.  The  quantity  of  chloride  of  calcium  used, 
is  generally  one-tenth  of  the  weight  of  the  substances  so  be  preserved; 
but  this  proportion  is  varied,  according  to  the  state  of  dryness  of  the 
substances  when  put  into  the  case.  The  chloride  of  calcium  is  broken 
into  pieces  of  about  the  size  of  a  walnut  ;  and,  in  packing  the  cases,  it 
is  wrapped  up,  in  quantities  of  about  one  poiuid,  in  blotting  paper 
or  calico,  and  put  in  with  the  articles  to  be  preserved  ;  and  the  in- 
terstices between  these  articles  are  filled  with  husks  of  corn. 

If  the  animal  or  vegetable  matters  have  not  been  dried,  the  air  is 
oxliausted  from  the  cases,  and  a  larger  proportion  of  chloride  of  cal- 
cium is  used,  say  about  three  or  four  times  the  weight  of  the  sub- 
stances. 

The  patentee  claims,  Firstly, — preserving  animal  and  vegetable 
matters  by  drying  the  same  by  the  aid  of  streams  of  air,  dried  by 
chemical  means,  as  herein  described.  Secondly, — preserving  animal 
and  vegetable  matters  in  closed  vessels,  by  drying,  and  keeping  them 
dry,  by  means  of  chloride  of  calcium  or  other  similar  chemical  ab- 
sorbent.— \_Inrolled  July,  1845.]  Ibid. 
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On  Slainhig  Glass.    By  Professor  Schucarth. 

Mode  of  Obtaining  a  Red  Color  by  means  of  Oxide  of  Copper. — 
The  ancients  were  acquainted  with  the  meansof  staining  glass  by  the 
employnient  of  oxide  of  copper  ;  it  is  mentioned  by  Neri  and  Knnckel, 
in  their  works.  The  art  was  however  so  completely  lost  at  the  close 
of  the  last  century,  that  it  was  generally  believed  that  glass  was 
always  stained  red  by  means  of  Cassius  purple.  It  was  not  until  1828 
that  M.  Engelhardt,  of  Zinsweiler,  succeeded  in  staining  glass  red  by 
means  of  a  mixture  of  equal  parts  of  oxide  of  copper  and  protoxide  of 
tin  :  this  process  was  tried  with  success  in  the  glass  manufactory  at 
HofTurmgsthal,  Silesia. 

The  protoxide  of  tin  is  now  done  away  with,  and  the  compound 
employed  is  nearly  the  same  as  that  mentioned  by  Neri,  but  more 
simple.  It  is  composed  of  a  mixture  of  copper  scales  (which  are  al- 
most entirely  composed  of  oxide),  and  oxide  of  tin  (zinnasche)  ob- 
tained by  the  oxidation  of  that  metal  in  a  state  of  fusion  in  contact 
with  the  air,  to  which  a  small  quantity  of  iron  filings  is  sometimes 
added,  when  a  scarlet  tint  is  required  to  be  produced.  Should  the 
color  by  accident  disappear,  it  may  be  brought  out  by  again  bringing 
the  copper  into  the  state  of  oxide  ;  this  is  done  by  introducing  into  the 
vessel  a  small  quantity  of  tin  or  iron  scale.  It  will  of  course  be  un- 
derstood that  the  glass  to  be  operated  upon  must  not  contain  saltpetre, 
nor  any  other  oxidizing  substance. 

Glass  stained  by  means  of  oxide  of  copper  is  of  a  very  deep  color, 
and  can  only  be  worked  in  tliin  sheets,  and  by  covering  it  with  a  thick 
colorless  glass  (plate  glass.) 

Obtaining  a  Bed  Color  by  means  of  Gold. — The  employment  of 
gold  for  staining  glass  red  does  not  appear  to  have  been  known  to  the 
ancients,  and  the  period  when  it  was  first  used,  and  by  whom,  cannot 
be  ascertained.  In  the  seventeentii  century  Kunckel  employed  Cas- 
sius purple  for  staining  glass  a  ruby  color;  this  was  discovered  by  A. 
Cassius  a  short  time  previous;  but  the  recipe  employed  by  Kunckel 
was  not  generally  known  until  it  was  published  in  1836,by  M.  Metz- 
ger,  proprietor  of  the  glass-works  at  Zechlin,  on  the  occasion  of  M. 
Fuss'  researches. 

It  must  not  be  imagined  from  this,  as  some  persons  have  lately 
stated,  that  it  is  necessary  to  use  gold  in  the  state  of  Cassius  purple. 

Neri,  at  the  end  of  the  sixteenth  and  commencement  of  the  seven- 
teenth century,  stated,  that  in  order  to  stain  glass  a  ruby  color,  it  was 
only  necessary  to  employ  calcined  chloride  of  gold.  At  a  later  period, 
Libar  wrote  to  the  same  effect,  and  Merret  certified  that  he  had  prov- 
ed the  efficacy  of  the  process.  In  1834  Golfier  Besseyre  stated,  in  the 
Journal  of  Pharmacy,  that  Douault  Wieland  colored  his  paste  with 
perchloride  of  gold  only.  Lastly,  in  1836,  Fuss  writes,  that  in  Bohe- 
mia all  the  ruby-colored  glass  was  prepared  with  chloride  of  gold 
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only,  and  that  glass  might  be  stained  red  as  well  with  metallic  gold, 
as  with  oxide  of  gold  or  Cassins  purple. 

It  is  therefore  a  fact  known  for  some  time,  that  glass  may  be  stained 
red,  without  either  Cassius  purple  or  oxide  of  tin,  with  metallic  gold 
or  preparations  of  gold.  In  the  glass-works  of  Bohemia  and  Silesia 
perchloride  of  gold  only  is  used,  without  the  addition  of  oxide  of  tin, 
in  order  to  produce  their  fine  rose  or  carmine-colored  glass. 

If  powdered  gold  be  triturated  with  twenty  times  its  weight  of 
enamel  frilt,  a  light  red  or  pink  mass  will  be  produced,  without  any 
metallic  lustre.  By  heating  for  a  length  of  lime  at  a  temperature  of 
110°  of  Wedgwood's  pyrometer,  a  compound  of  metallic  gold  and 
quartz  ground  very  fine  upon  porphyry,  and  intimately  mixed,  the 
latter  will  be  stained  a  pink  color.  Pieces  of  gilt  porcelain  which  have 
been  a  long  time  in  use,  are  stained  red  at  those  parts  where  nearly 
the  whole  of  the  gold  had  become  worn  off;  gold  volatilizes  under 
the  action  of  a  powerful  electric  battery,  or  the  heat  of  the  oxyhydro- 
gen  blow-pipe  in  the  form  of  a  very  light  purple  powder.  Fulminat- 
ing gold,  in  detonating  upon  a  silver  plate  also  leaves  thereon  a  pur- 
plish powder  :  if  this  latter  is  then  mixed  with  silica  and  heated,  it  will 
be  stained  a  reddish  color ;  the  gold  exists  in  very  minute  particles, 
but  not  in  the  state  of  oxide. 

If,  by  the  aid  of  heat,  a  solution  of  gold  in  aqua  regia  be  decom- 
posed by  means  of  oxalic  acid,  the  liquor  appears  green  and  even  blue, 
and  a  brownish  powder  is  precipitated,  the  particles  of  which  touch- 
ing the  sides  of  the  receiver  are  yellow,  and  have  metallic  lustre.  It 
is  certain  that  this  green,  blue,  brown,  and  sometimes  yellow  powder 
is  metallic  gold. 

If  perchloride  of  gold  be  treated  with  albumen  and  the  precipitate 
exposed  to  the  action  of  the  solar  rays,  it  will  assume  a  red  tint.  A 
solution  of  gold  colors  the  skin  red.  Silk  dyed  with  perchloride  of 
gold  becomes  blue,  green,  and  purple,  under  the  action  of  the  solar 
rays.     All  these  effects  are  certainly  due  to  metallic  gold. 

It  is  evident  that  at  the  temperature  of  glass-houses,  which  is  more 
than  sufficiently  high  to  effect  the  fusion  of  the  glass,  the  gold  contain- 
ed in  the  Cassius  purple  will  be  brought  back  into  the  metallic  state, 
whatever  may  be  supposed  to  be  the  nature  of  this  compound,  upon 
which  chemists  have  not  yet  agreed.  If  Cassius  purple,  chloride  of 
gold,  or  gold  leaf,  be  heated  with  borax  or  glass  containing  lead,  to  a 
temperature  of  32°  of  Wedgwood's  pyrometer,  the  gold  will  be  pre- 
cipitated in  small  globules  at  the  bottom  of  the  crucible,  and  if  the 
heat  be  increased,  the  borax  or  glass  will  successively  assume  a  yel- 
low, brownish  yellow,  green,  and  bluish  green,  orange,  deep  orange, 
and  lastly,  a  purple  red  color,  according  as  the  temperature  is  raised 
and  kept  up. 

We  have  verified  the  following  fact  stated  by  Golfier  Besseyre  : — 
On  triturating  gold  powder  chemically  pure  with  soot,  mixing  it  inti- 
mately with  a  composition  of  glass  containing  lead  (commonly  called 
flint  glass),  and  melting  the  whole  in  a  glass-furnace, a  glass  is  produced 
perfectly  colorless  at  top,  and  presenting  successively  the  following 
colors  from  top  to  bottom,  viz  : — greenish-yellow,  topaz-yellow,  yel- 
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lowish-brown,  dark  reddish-brown,  and  is  even  in  some  parts  towards 
the  bottom  rather  dull.  M.  Pohl  has  observed,  that  flint  glass  mixed 
with  a  small  quantity  of  perchloride  of  gold,  generally  appears  green 
after  melting  and  cooling,  some  parts  only  having  a  red  tint.  On  the. 
contrary,  on  melting  together  glass  containing  a  very  small  proportion 
of  red  lead  and  a  small  quantity  of  borax,  with  a  solution  in  aqua 
regia  of  6  ducats  to  48  lbs.  of  fritt,  after  remaining  in  a  state  of  fusion 
for  six  or  seven  hours,  a  perfectly  colorless  glass  is  obtained,  which 
when  worked  into  very  thin  plates,  takes,  upon  cooling,  a  fine  red 
color.  Knox  states  that  gold  melted  with  glass  stains  it  green,  which 
is  deeper  in  proportion  to  the  quantity  of  silica  it  contains,  and  that  if 
the  temperature  be  raised,  it  changes  to  pale  red. 

It  is  well  known  that  colorless  glass  containing  no  lead,  but  con- 
taining gold,  remains  colorless  when  cooled  very  slowly,  but  takes  a 
red  color  when  cooled  suddenly,  or  when  re-heated  to  a  dull  red  heat. 
Splittgerber  has  lately  proved  that  this  takes  place  in  a  similar  man- 
ner in  atmospheric  air,  oxygen  and  hydrogen,  surrounded  by  sand, 
by  coal-dust,  and  protoxide  of  zinc,  or  in  nitre  and  chlorate  of  potash 
melted :  it  cannot  then  be  attributed  to  oxidation  or  reduction,  but 
simply  to  a  molecular  change  of  the  particlesof  gold,  produced  by  the 
action  of  heat. 

Golfier  Besseyre  observes,  that  on  melting  glass  which  has  been 
stained  red  by  gold,  and  keeping  it  in  a  state  of  fusion  for  some  time, 
and  cooling  it  very  slowly,  it  becomes  colorless,  and  on  being  again 
heated,  again  takes  a  red  tint,  bordering  upon  violet.  By  repeating 
this  operation,  the  glass  successively  assumes  violet  and  blue  colors, 
and  finally  becomes  completely  colorless.  Splittgerber  confirms  this 
fact  by  stating,  that  he  had  observed  the  density  of  colored  glass  to  be 
somewhat  less  than  that  of  colorless  glass. 

When  glass  stained  by  means  of  gold  is  heated  too  often,  or  exposed 
to  too  high  a  temperature,  it  takes  a  light  brown  color,  loses  its  trans- 
parency, and  will  not  again  take  ared  color;  on  being  looked  through; 
it  will  be  seen  that  some  parts  are  colored  a  fine  blue  and  bluish  green, 
and  grains  of  gold  of  various  sizes  may  be  seen  with  the  naked  eye 
(this  state  bears  the  greatest  analogy  to  the  phenomenon  presented  by 
a  solution  of  gold  slightly  heated  with  oxalic  acid.)  Pieces  of  color- 
less glass  containing  gold,  cooled  very  suddenly,  cannot  by  any  known 
means  be  made  to  take  a  red  color,  and  remain  perfectly  colorless. 

In  conclusion  we  may  state  : — 

1st.  That  in  order  to  stain  glass  a  red  color  by  means  of  gold,  it  is 
not  necessary  to  use  Cassius  purple,  or  to  add  to  the  chloride  of  gold 
either  oxide  of  tin,  or  oxide  of  antimony. 

2ndly.  That  by  the  addition  of  chloride  of  gold,  or  even  metallic 
gold  in  minute  particles,  either  to  a  very  fusible  glass  or  lead,  or  soda 
glass,  containing  a  very  small  portion  of  minium  (red  oxide  of  lead,) 
glass  may  be  produced  which  will  take  a  red  color  whilst  being 
worked. 

Srdly.  That  if  Cassius  purple  be  employed,  it  will  be  decomposed 
during  the  fusion  of  the  glass,  and  metallic  gold  will  be  precipitated 
from  it. 
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4thly.  That  on  grinding  metallic  gold  to  fine  powder,  upon  por- 
phery  with  hard  substances,  a  red  colored  mixture  will  be  produced. 

5thly.  That  the  coloring  of  the  glass  appears  in  all  probability  to 
arise  from  gold  in  a  very  comminuted  state. 

Several  other  metallic  bodies  present  analogous  phenomena. 

Platinum  and  iridium  in  powder,  mixed  with  enamel  or  fritt,  pro- 
duce a  fine  non-metallic  black.  Metallic  silver  colors  glass  a  trans- 
parent yellow,  seen  by  refraction,  and  an  opaque  grayish  and  bluish 
green,  seen  by  reflection.  If  this  glass  be  heated  too  often  it  becomes 
semi-opaque,  and  small  grains  of  silver  appear  ;  tliis  is  precisely  simi- 
lar to  the  effect  produced  by  gold. 

In  conclusion,  it  will  be  sufficient  to  cite  the  remarkable  changes  of 
color  produced  by  a  change  in  the  molecular  state  of  iodide  of  mer- 
cury, carbon,  sulphur,  solenium,  phosphorus,  mercury,  oxide  of  iron, 
&c.,  to  prove  that  there  is  nothing  to  prevent  gold  presenting  the  same 
phenomena. 

Obtaining  a  Blue  Color  by  oxide  of  Copper. — It  is  known  that 
oxide  of  copper  furnishes  green  or  blue  solutions;  and  will  also  stain 
glass  a  fine  emerald  green  and  light  blue,  turquoise  blue,  and  sky  blue. 

For  some  years  past  a  white  milky  glass  has  been  manufactured  in 
Bohemia  and  Silesia,  known  under  the  name  of  alabaster  glass.  The 
composition  of  this  glass  does  not  differ  from  that  of  ordinary  crystal. 
(Bohemian  crystal  is  a  glass  made  without  lead,  with  potash  for  its 
base.)  After  the  glass  has  been  melted,  it  is  poured  off  and  stirred 
up.  A  second  charge  is  then  melted,  to  which  is  added,  when  the 
fusion  is  complete,  the  glass  previously  stirred  and  cooled,  which  cools 
the  mass;  and  as  soon  as  it  is  melted,  it  is  to  be  worked  at  the  lowest 
possible  temperature.  The  glass  will  be  of  a  milky  white,  while  if 
the  temperature  were  much  raised,  it  would  become  colorless  and 
transparent. 

If  oxide  or  sulphate  of  copper  be  added  to  a  colorless  glass,  and  the 
temperature  is  sufficiently  high,  a  transparent  glass  of  a  bluish  green 
tint  will  be  obtained.  If  the  operation  has  been  carried  on  as  above 
stated  to  obtain  a  milky  glass,  it  will  be  of  a  turquoise-blue  color. 
Lastly,  if  this  turquoise-blue  colored  glass  be  re-melted,  ata  high  tem- 
perature, a  transparent  aqua-marine  blue  will  be  produced. — Bulletin 
de  la  Societe  d'  Encouragement.  Lon.  Jour,  of  Arts  and  Sci. 


Observations  on  a  paper  by  Prof.  Faraday  concerning  Electric  Con- 
duction and  the  Nature  of  Matter.     By  Richard  Laming,  Esq. 

To  Richard  Taylor,  Esq. 
Sir. — In  February  of  last  year  a  letter  from  Professor  Faraday  was 
published  by  you,  expressing  an  opinion  that  the  immaterial  centres 
of  force  of  Boscovich*  have  a  greater  claim  to  be  regarded  as  true 
than  the  solid  atoms  of  Newton;  and  in  which  he  represents  his  pre- 
ference to  result  from  the  contemplation  of  certain  facts  relating  to 

[*See  Priestley's  "History  of  "Vision,"  &c.,  and  "Disquisitions  on  Matter  and 
Spirit,"  vol.  i.  p.  34,  (fee— Ed.I 
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electrical  conduction  and  insulation.  In  going  over  his  arguments  I 
hav^e  not  arrived  at  the  same  concUision,  owing  to  a  difficulty  in  ad- 
mitting an  assumption  which  I  find  mixed  up  with  the  facts.  It  will 
be  better  to  give  Mr.  Faraday's  meaning  in  his  own  words,  he  says  : 
"The  view  of  the  atomic  constitution  of  matter  which  I  think  is  most 
prevalent,  is  that  which  considers  the  atom  as  something  material 
having  a  certain  volume,  upon  which  those  powers  were  impressed 
at  the  creation,  which  have  given  it,  from  that  time  to  the  present, 
the  capability  of  constituting,  when  many  atoms  are  congregated  to- 
gether into  groups,  the  different  substances  whose  effects  and  proper- 
ties we  observe.  These,  though  grouped  and  held  together  by  their 
powers,  do  not  touch  each  other,  but  have  intervening  space,  other- 
wise pressure  or  cold  could  not  make  a  body  contract  into  a  smaller 
bulk,  nor  heat  or  tension  make  it  larger;  in  liquids  these  atoms  or 
particles  are  free  to  move  about  one  another,  and  in  vapors  or  gases 
they  are  also  present,  but  removed  very  much  further  apart,  though 
still  related  to  each  other  by  their  powers If  the  view  of  the  con- 
stitution of  matter  already  referred  to  be  assumed  to  be  correct,  and 
I  may  be  allowed  to  speak  of  the  particles  of  matter  and  of  the  space 
between  them  as  two  different  things,  then  space  must  be  taken  as 
the  only  continuous  part,  for  the  particles  are  considered  as  separated 
by  space  from  eacli  other."  All  this  may  be  accepted  as  descriptive 
of  matter  as  it  is  regarded  by  the  theory  of  solidity:  and  with  this  ad- 
mission we  proceed  at  once  to  the  main  question,  namely,  to  which 
of  the  two  parts  of  a  body  does  its  electrical  conducting  property  be- 
long; does  it  appertain  to  the  centres  of  force  themselves,  or  to  the 
spaces  which  envelope  them?  I  agree  with  Mr.  Faraday  that  the 
conducting  property  does  not  belong  to  space,  because  if  it  did,  it 
would  follow  that  as  all  bodies  indiscriminately  are  replete  witli  spaces, 
so  all  bodies,  without  exception,  would  be  conductors, however  much 
their  natures  might  otherwise  differ.  This  conclusion  is  manifestly 
inevitable,  for  to  deny  it  would  be  to  impute  different  qualities  to  dif- 
ferent parts  of  space.  Not  so  inevitable,  however,  is  the  next  conclu- 
sion which  I  have  to  notice:  "Metal  is  a  conductor;  but,"  say3  Mr. 
Faraday,  "  how  can  this  be,  except  space  be  a  conductor.'*  for  it  is  t'lc 
only  continuous  part  of  the  metal ;  space  therefore  (holding  the  theory 
of  solid  atoms)  must  be  a  conductor,  or  else  the  metals  could  not  con- 
duct." Tliat  gentleman  therelore  sees  no  alternative  but  in  believing 
that  "the  reasoning  ends  in  a  subversion  of  the  theory  (of  solid 
atoms)  altogether." 

This  second  conclusion  would  be  as  unavoidable  as  the  preceding 
one,  provided  we  knew,  as  a  fact,  tliat  absolute  continuity  is  neces- 
sary to  electrical  conduction  ;  Mr..  Faraday  has  assumed  this  to  be  the 
case,  but  I  am  not  aware  that  anything  has  ever  been  observed  in  the 
nature  of  matter  from  which  it  can  be  inferred.  By  the  old  maxim, 
that  matter  cannot  act  where  if  is  not,  absolute  continuity  is  made 
necessary  to  conduction  :  but  this  maxim  is  itself  an  assumption  need- 
ing the  evidence  of  facts,  and  therefore  it  may  not  be  adduced  as  a 
proof  of  any  other  assumption. 

The  chief  cause  why  I  have  thought  it  necessary  thus  to  attempt 

16* 
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the  vindication  of  the  theory  of  atoms  from  a  charge  of  inconsistency, 
is  because  I  think  there  is  a  way  of  looking  at  that  theory,  by  which 
the  conducting  and  insulating  properties  of  bodies  appear  more  intel- 
ligible than  on  other  doctrines;  and  this  without  involving  any  other 
assumption  (beyond  the  mere  existence  of  the  atoms)  than  the  hypo- 
thesis that  different  sorts  of  atoms  are  naturally  associated  with  un- 
equal quantities  of  electricity.  The  degree  of  probability  attaching 
to  this  hypothesis  may  be  estimated  by  reflecting  that  if  we  had  to 
assume  its  untruthfulness,  that  is  to  say,  that  all  atoms,  however  un- 
like in  their  natures,  had  equal  quantitiesof  electricity  naturally  com- 
bined with  them,  the  assumption  might  be  deemed  much  more  ques- 
tionable. I  will  now  beg  permission  to  give  an  outline  of  the  view  I 
have  taken  of  the  theory  of  atoms,  so  far  as  it  relates  to  electrical  con- 
duction and  insulation  ;  and  as  it  is  simple,  it  may  be  done  in  a  few 
words. 

In  his  "Researches,"  Mr.  Faraday  has  adduced  an  experiment  to 
prove  that  the  quantity  of  electricity  naturally  combined  with  matter 
is  enormously  great ;  after  making  every  allowance  for  the  dltticulty  of 
a  correct  estimation,  we  may  safely  infer  the  quantity  to  be  great 
enough  to  apportion  to  each  atom  of  matter  sufficient  electricity  to 
envelope  it.  In  the  second  place,  we  know,  by  facts,  that  the  force 
by  which  electricity  is  attracted  by  matter  is  greater  at  shorter  dis- 
tances; from  whence  it  follows  that  the  electricity  around  an  atom  of 
matter  will  approach  to  it  as  near  as  possible,  thus  forming  a  sphere 
of  which  the  atom  is  the  centre.  Again,  by  the  theory  of  solidity,  a 
mass  of  electrical  matter,  or  electricity,  may  be  regarded  as  composed 
of  electrical  atoms,  just  as  a  mass  of  ordinary  matter  contains  ordinary 
atoms;  and  thus  the  sphere  of  electricity  which  surrounds  an  ordinary 
atom  will  consist  of  a  number  of  electrical  atoms  arranged  in  concen- 
tric strata.  Tlie  number  of  electrical  atoms  belonging  lo  a  given  or- 
dinary atom  may  be  assumed  to  be  such  as  to  complete  its  external 
spherical  stratum,  or,  on  the  contrary,  it  may  be  such  as  to  leav^e  that 
external  spherical  stratum  more  or  less  imperfect.  Now,  in  the  former 
of  these  two  cases,  where  the  sphere  of  electricity  has  an  unbroken 
surface,  we  have  all  the  conditions  necessary  for  electrical  insulation; 
and  in  the  latter  case,  where  the  surface  of  the  sphere  of  electricity  is 
broken,  we  have  all  the  conditions  essential  to  electrical  conduction. 

To  explain  this  more  fully,  we  may  begin  with  conductors.  Ima- 
gine a  line  of  ordinary  atoms,  each  of  which  naturally  has  on  the 
bounding  surface  of  its  mass  of  electricity,  ten  electrical  atoms;  and 
place  the  ends  of  this  line  in  connexion  with  two  bodies  oppositely 
electrified.  Thereupon  so  many  of  the  electrical  atoms  of  the  plus 
charge  as  can  find  room  will  place  themselves  in  the  broken  electrical 
stratum  of  the  first  ordinary  atom  of  the  conductor;  because  when 
there  a  certain  part  of  each  electrical  atom  then  in  that  stratum,  in 
the  aggregate  amounting  to  ten  whole  atoms,  will  be  attracted  by  the 
said  ordinary  atom.  Tiiis  manifestly  is  required  by  the  law  of  force, 
v^ilich  is  greater  at  the  lesser  distance ;  and  because  the  aggregate  of 
all  the  parts  is  at  a  less  distance  than  are  any  ten  whole  atoms  in  the 
same  stratuiii.     At  the  other  end  of  the  conducting  line,  the  negative 
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body  will  be  appropriating  to  itself  the  toi  superficial  electrical  atoms 
naturally  belonging  to  the  most  proximate  ordinary  atom  of  the  con- 
ductor; because  this  atom  in  its  turn,  can  make  an  equal  demand 
upon  the  next  in  succession,  that  one  on  its  neighbor,  and  so  onward 
continually  to  the  plus  end  of  the  line,  without  at  any  time  the  at- 
tractive force  being  called  upon  to  act  at  an  increased  distance. 
The  first  ten  plus  atoms  being  thus  virtually  discharged  into  the  minus 
body,  a  second  similar  number  will  then  be  transferred  in  like  man- 
ner, and  after  that  a  third,  and  thus  the  conducting  action  will  be  re- 
peated as  many  times  as  is  requisite  to  convey  the  whole  electrical 
charge  of  the  plus  body  into  that  which  was  equally  minus.  Accord- 
ing to  this  explanation  of  electrical  conduction,  that  phenomenon  es- 
sentially depends  on  the  facility  possessed  by  an  ordinary  atom  to 
receive  on  the  surface  of  its  mass  of  electricity  a  surplus  of  electrical 
atoms  at  an  equal  distance  from  the  common  centre,  as  are  already/ 
some  of  its  own. 

In  the  case  of  insulators,  we  have  ordinary  atoms  with  perfect  ex-, 
ternal  spherical  strata;  a  condition  obviously  incapable  of  conducting 
electricity,  because  no  surplus  number  of  electrical  atoms,  presented 
by  a  plus  body,  can  possibly  arrive  so  near  to  the  first  ordinary  atom 
of  a  line  as  are  already  its  own  most  distant  electrical  atoms. 

It  is  not  my  intention,  Sir,  to  enlarge  here  on  this  view  of  matter 
and  of  electrical  action,  because  to  trace  the  branches  of  the  subject 
would  exceed  the  limits  that  could  be  allowed  in  your  valuable  pe- 
riodical. I  hope  soon  to  lay  before  the  public  my  electrical  opinions 
in  a  detailed  form;  but,  before  concluding  my  letter,  I  will  just  allude 
to  what  appears  to  me  to  be  an  aptitude  in  the  theory  of  atoms  to 
meet  the  exigences  of  electrical  excitation  and  chemical  affinity;  which 
1  think  may  both  be  shown  to  proceed  from  one  and  the  same  cause, 
tiie  diflerence  in  result  depending  only  upon  unequal  susceptibilities 
to  locomotion.  To  have  the  most  simple  case,  imagine  two  dissimilar 
ordinary  atoms  to  be  placed  in  contiguity;  the  atoms,  being  dissimilar, 
have  unequal  quantities  of  electricity  around  them,  forming  spheres  of 
unequal  radii.  On  the  surface  of  each  electrical  sphere  let  there  be 
one  electrical  atom,  necessary  to  make  up  the  complement  of  its  mass 
of  electricity.  It  is  manifest  that,  on  the  reciprocal  approach  of  the 
electrical  spheres,  the  two  external  electrical  atoms  will  place  them- 
selves between  them,  both  in  a  line  at  right  angles  to  the  common 
axis,  and  in  this  position  one-ha/f  of  esich  external  electrical  atom  be 
attracted  towards  each  ordinary  atom.  If  the  ordinary  atoms  be  now 
forcibly  separated,  both  of  the  external  electrical  atoms  will  attach 
themselves  to  the  sphere  of  least  radius;  because  the  electrical  attrac- 
tion acts  with  the  greater  force  at  the  lesser  distance,  and  because  also 
an  atom  is  by  its  nature  indivisible. 

Clichy-la-Garenne.  near  Paris,  Oct.  4,  1845. 

Lond.,  Edin.  &  Dublin  Phdlos.  Mag.. 
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An  Experimental  F4xposition  of  some  of  the  recent  applications  of 
Electricity,  particularly  of  the  Electro- Magnetic  Machine,  to 
Silvering  and  Gilding.  By  George  Wilson,  M.  D.,  F.  R.  S.  E., 
F.  R.  S.  S.  A. 

Dr.  Wilson  commenced  by  stating,  that  although  different  observers 
had  noticed  that  the  decomposing  action  of  electric  cm-rents  might  be 
applied  to  the  reduction  of  metals  for  practical  purposes,  the  art  of 
Electro-Metallurgy  must  be  considered  as  dating  from  Daihell's  in- 
vention of  the  Constant  Voltaic  Battery.  He  then  mentioned,  that 
in  the  year  1839,  Messrs.  Jordan  and  Spencer,  in  this  country,  and 
Jacobi,  in  Petersburg,  contemporaneously  announced  their  processes 
for  making  metallic  casts  of  bodies  by  electricity.  Soon  after,  Mr. 
Mason  devised  an  improved  battery  for  tlie  purpose.  Mr.  Murray 
showed  that  non-metalhc  bodies  might  be  made  to  receive  coatings  of 
metal,  by  covering  them  with  black  lead.  Mr.  Smee  introduced  a  great 
improvement  on  the  voltaic  apparatus  in  use.  Mr.  Elkington  discover- 
ed and  applied  a  new  class  of  gold  and  silver  salts  to  electro-plating. 
Lastly,  Mr.  Woolrich,  of  Birmingham,  substituted  the  magneto-elec- 
tric machine  for  the  voltaic  battery  which  had  been  employed  by  all 
his  predecessors.  Dr.  Wilson  stated  that  he  had  brought  Mr.  VVool- 
rich's  method  before  the  Society,  because  there  was  every  reason  to 
believe  that  it  would  supplant  all  the  plans  at  present  in  use  in 
electro-metallurgy. 

The  magneto-electric  machine  consists  of  a  large  compound  horse 
shoe  magnet  laid  horizontally,  in  front  of  which,  a  bar  or  keeper  of 
soft  iron,  surrounded  by  coils  of  covered  copper  wire,  is  made  to  ro- 
tate.—The  electricity  is  obtained  from  these  wires,  in  virtue  of  the 
following  law  : — If  a  copper  wire  be  approached  to  a  magnet,  a  mo- 
mentary wave  or  current  flows  in  one  direction  along  the  wire.  If 
the  wire  be  withdrawn  from  the  magnet,  a  second  wave  or  brief  cur- 
rent passes  along  it,  but  in  the  opposite  direction  from  that  which 
showed  itself  when  it  was  approximated  to  the  magnet.  In  this  way 
a  series  of  akernating  electric  currents,  in  opposite  directions,  may  be 
obtained.  On  this  principle  the  magneto-electrical  machine  is  con- 
structed. The  soft  iron  keeper  which  revolves  in  front  of  the  horse 
shoe  magnet  becomes  a  temporary  magnet  whenever  its  rotations  bring 
it  in  front  of,  and  in  the  same  plane  with  the  permanent  one,  and  ceases 
to  be  one  when  it  has  turned  so  as  to  be  at  right  angles  to  the  horse 
shoe.  Every  time  the  keeper  becomes  a  magnet  an  electric  current 
flows  along  it  in  one  direction,  and  on  each  occasion  of  its  ceasing  to 
be  one,  a  second  current  shows  itself  in  the  opposite  direction.  These 
currents  flow  along  the  wires  surrounding  the  keeper.  In  the  course 
of  the  revolutions  of  the  latter,  moreover,  each  extremity  comes  to  be 
alternately  opposite  the  north  and  the  south  poles  of  the  permanent 
magnet.  '  Tliis  also  occasions  a  reversal  of  the  direction  of  the  electric 
currents.  In  consequence  of  these  alterations,  the  magneto-electric 
machine  without  some  further  equipment  is  useless  for  the  purposes 
of  the  electro-metallurgist,  as  the  counter  currents  necessarily  destroy 
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each  other,  atid  no  permanent  chemical  decomposition  can  be  effected 
by  them.  Mr.  Woohich  obviated  this  difficulty,  by  attaching  to  the 
magneto-electric  machine  a  very  simple  and  ingenious  break,  or  con- 
trivance, by  which  a  uniform  current  is  obtained.  This  cannot  be 
explained  without  a  diagram.  A  drawing  of  it  will  be  found  in  Shaw's 
Electro-Metallurgy.  Its  eflect  is  to  provide  a  new  circuit  for  each 
current,  at  the  moment  that  its  direction  changes,  so  as  to  carry  all  the 
positive  electricity  by  one  channel  and  the  negative  by  another. 

Dr.  Wilson  "  exhibited  a  Magneto-Electric  ]\Iachine,"  titted  up 
with  Mr.  VVoolrich's  break,  and  showed,  by  the  uniform  direction  in 
which  it  moved  the  needle  of  a  galvanometer,  that  the  originally  al- 
ternating currents  were  converted  into  a  continuous  one.  Its  appli- 
cation to  Electro-Metallurgy^  was  further  illustrated  by  employing 
the  current  from  it,  to  plate  with  silver  a  copper  medal. 

It  was  also  mentioned  that  Mr.  Woolrich  had  successfully  substitu- 
ted for  the  expensive  Cyanide  of  Potassium,  previously  in  use,  a  much 
cheaper  salt,  the  sulphate  of  potass,  as  solvents  of  the  silver  and  gold 
employed  in  Electro^plating.  Dr.  Wilson  concluded  by  stating  that 
the  superiority  of  the  Magneto-Electric  machine,  over  the  Voltaic  bat- 
tery, as  a  source  of  Electricity,  was  great.  The  expense  of  maintain- 
ing the  keeper  in  rotation  was  the  only  outlay  needed  to  secure  the 
efficacy  of  the  instrument.  So  that,  though  originally  more  expensive 
than  the  Voltaic  }3attery,  it  was,  in  the  end,  much  less  costly.  It  is 
also  much  more  cleanly,  and  quite  under  control.  By  increasing  or 
diminishing  the  magnetism  of  the  keeper,  which  can  be  effected  by 
altering  the  distance  at  which  the  horse  shoe  magnet  stands  from  it, 
and  by  other  methods,  as  well  as  by  varying  the  speed  at  which  the 
keeper  revolves,  the  quantity  and  intensity  of  the  Electricity  can  be 
varied  within  wide  limits,  accurately  adjusted  to  suit  the  exigencies 
of  the  Electro-Metalhu'gist. — Proceedings  Royal  Scottish  Society  of 
^rts.  Civ.  Eng.  &  Arch.  Jour, 


New  Apparatus  for  Extracting  the   Coloring  Matter  from  Dye 

Woods. 
Communicated  to  tlie  Society  of  hidustry  by  M.  Iwan  Schlumberger. 

At  a  meeting  of  your  committee  of  chemistry,  I  communicated  the 
advantages  which  I  had  found  in  the  apparatus  of  Mr.  Meissonnier 
for  extracting  the  coloring  matter  of  logwood.  Some  members  ap- 
pearing to  doubt  the  real  merit  of  this  apparatus,  or  not  having  pro- 
duced results  analogous  to  mine,  on  trying  it,  I  made  some  fresh  ex- 
periments, which  I  explained  to  your  committee  of  chemistry,  accom- 
panied by  calculations  winch  any  other  persons  might  make. 

It  is  of  some  of  these  experiments  I  am  now  about  to  speak. 

In  order  to  make  decoctions  of  logwood,  the  usual  method  is  to  put 
a  quantity  of  shavings  of  that  wood  into  a  boiler  in  immediate  con- 
tact with  the  fire,  together  with  a  quantity  of  water,  sufficient  to  cover 
the  wood  completely,  so  that  after  boiling  for  some  hours  the  wood 
may  be  quite  covered.    The  operation  is  renewed  twice  with  the  same 
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liquor,  and  after  three  successive  boilings,  the  decoctions  are  mixed 
together  and  evaporated  to  the  degree  required. 

This  operation  is  attended  with  several  disadvantages.  Shavings 
only  can  be  employed,  for  if  the  logwood  is  reduced  to  powder,  it  ab- 
sorbs so  much  water  that  a  great  quantity  of  liquid  is  lost,  and  the 
shavings  being  rather  thick,  the  water  cannot  readily  penetrate,  for 
which  reason  the  time  of  boiling  is  very  much  prolonged. 

Notwithstanding  these  three  long  boilings,  if  the  same  wood  be 
boiled  a  fourth  time,  a  liquid  pretty  well  colored  is  obtained ;  which 
clearly  shows  that  all  the  coloring  matter  has  not  been  extracted. 

Besides  this,  when  decoctions  of  logwood  are  required  in  large 
quantities,  very  large  vessels  and  extensive  premises  are  necessary,  as 
well  as  several  furnaces,  in  order  to  produce  a  sufficient  quantity  ;  for 
the  wood,  when  in  shavings,  is  very  bulky  without  being  heavy,  and 
large  boilers  are  required  for  making  a  decoction  from  50  lbs.  of  shav- 
ings, with  the  necessary  quantity  of  water.  Several  boilers  must 
therefore  be  employed,  otherwise  the  fire  must  be  kept  up  day  and 
night. 

I  will  here  describe,  en  passant,  for  the  benefit  of  those  persons 
who  have  not  many  furnaces,  but  who  have  a  steam-pipe  at  com- 
mand, a  method  which  I  have  employed  for  some  time  to  make  de- 
coctions in  great  quantities,  and  which  I  think  I  can  recommend  in 
this  instance. 

A  large  high  narrow  vat,  capable  of  containing  about  from  100  to 
150  lbs.  of  wood  shavings,  is  mounted  upon  a  stand  or  framing,  and 
furnished  with  a  cock  below,  in  order  to  draw  off  the  liquor.  At  a 
sliort  distance  above  the  cock,  inside  the  vat,  a  false  bottom  or  dia- 
phragm, pierced  with  holes  very  close  to  each  other,  is  fixed,  in  order 
to  leave  a  space  at  the  bottom  to  prevent  the  wood  I'rom  cloging  up 
the  cock,  and  stopping  the  flow  of  the  liquor.  A  steam-pipe,  about 
one-third  of  an  inch  hi  diameter,  is  carried  to  the  bottom  of  the  vat, 
which  is  filled  with  shavings.  It  is  covered  with  a  cloth  and  a  cover, 
which  is  weighted,  in  order  to  prevent  the  steam  from  issuing  out  in 
too  great  abundance.  The  shavings  must  not  be  heaped  up  more 
than  in  the  common  boilers.  In  this  state,  steam  is  allowed  to  flow 
in  for  an  hour  at  least,  until  it  escapes  out  in  moderate  quantities  at 
the  top.  During  this  time  the  wood  swells  and  becomes  penetrated 
by  the  steam ;  then  wlien  the  vat  is  filled  with  water,  it  will  be  suffi- 
cient to  heat  to  the  boiling  point,  in  order  to  obtain,  the  first  time,  a 
strong  decoction.  The  vat  is  afterwards  filled  twice  in  succession, 
and  made  to  boil  as  usual ;  and  in  the  same  space  of  time,  with  less 
labor,  a  much  larger  quantity  of  decoction  is  obtained,  and  much 
more  coloring  matter  extracted. 

By  the  two  methods  just  mentioned,  considerable  time  is  required 
for  each  operation,  and  the  wood  is  not  entirely  exhausted  of  coloring 
matter  ;  but  with  M.  Meissonnier's  apparatus  much  more  advantage- 
ous results  are  attained. 

This  improved  apparatus  consists  of  a  copper  boiler  of  about  a  foot 
and  a  half  in  width,  and  about  two  feet  in  depth.  At  a  short  distance 
from  the  bottom  of  the  boiler  is  a  false  bottom,  pierced  with  a  multi- 
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tude  of  holes,  which  sustains  the  wood  iti  the  water,  and  leaves  an 
empty  space  for  the  boiling  liquor.  Into  the  boiler  powdered  wood 
is  thrown,  and  it  is  covered  first  with  strong  wire-work, and  then  with 
a  copper  plate,  pierced  with  small  holes,  which  cover  is  held  firmly- 
down  upon  the  edges  of  the  boiler  by  any  suitable  means.  At  the 
side  of  the  boiler  is  a  small  lift  and  force-pump,  simply  constructed, 
which  draws  the  boiling  water  from  any  suitable  vessel,  and  forces  it 
through  a  pipe  into  the  empty  space  at  the  bottom  of  the  boiler.  The 
water  after  passing  through  the  wood  and  the  pierced  cover  of  the 
boiler,  is  run  otf  into  any  suitable  receiver. 

In  our  manufactory,  at  the  side  of  the  pump  is  a  boiler,  heated  with 
a  coal-fire,  capable  of  containing  450  quarts  of  water  which  is  to  be 
boiled  for  each  operation.  After  filling  it,  and  lighting  the  fire,  the 
other  boiler  is  filled  with  powdered  logwood,  spread  as  evenly  as  pos- 
sible, until  it  contains  from  S4  to  90  pounds  of  wood.  The  water 
having  arrived  at  the  boiling  point  is  then  forced  into  the  space  at  the 
bottom  of  the  vessel  containing  the  dyewood,  and  driven  up  through 
the  wood.  In  this  manner,  in  two  hours,  the  450  quarts  pass  through 
and  extract  all  the  coloring  matter  from  the  dyewood. 

The  liquor  which  has  passed  through  the  wood  is  divided  into  three 
distinct  portions, — in  this  manner:  a  first  portion  of  the  decoction  may 
be  3^°  Beaume  ;  a  second,  U°;  a  third,  ^°;  and  lastly,  a  fourth  por- 
tion of  liquid  very  slightly  colored,  which  may  be  mixed  with  the 
water  for  the  next  operation.  In  this  manner  the  most  advantageous 
results  are  secured,  as  three  decoctions  of  ditferent  degrees  of  strength 
are  obtained  at  one  working,  withom evaporation. 

When  a  second  operation  is  not  commenced  immediately,  the  waste 
heat  of  the  furnace  is  employed  to  concentrate  the  liquor. 

I  will  compare  the  advantages  of  this  apparatus  with  that  which 
we  were  obliged  previously  to  use. 

Thus,  in  a  boiler  heated  by  fire,  140  pounds  of  shavings  and  80 
quarts  of  water  were  put,  and  the  liquor  was  boiled  for  four  hours: 
this  was  renewed  three  times.  For  40  pounds  of  logwood,  it  was, 
therefore,  necessary  to  boil  240  quarts  of  water  for  12  liours.  I  dou- 
ble these  quantities  the  better  to  compare  them  with  those  produced 
by  the  new  apparatus.  Thus,  by  the  old  method,  for  SO  pounds  of 
wood  it  was  necessary  to  boil  4S0  quarts  of  water  during  twenty-four 
hours. 

By  the  novel  method,  when  from  84  to  90  pounds  of  wood  are 
operated  upon,  two  hours  are  necessary  for  heating  the  450  quarts  of 
water,  and  two  hours  for  pumping  it  through  the  wood.  Therefore, 
for  84  pounds  of  wood,  it  will  be  necessary  to  heat  450  quarts  of 
water  for  four  hours,  effecting  an  economy  of  fuel  for  twenty  hours' 
consumption. 

Besides  this,  the  coloring  matter  is  better  extracted,  and  a  great 
economy  of  labor  is  effected,  as  one  man  can  effect  two  operations  per 
diem. 

Several  precautions  are  necessary,  in  fact  indispensable,  to  ensure 
complete  success  ;  for  instance,  the  wood  must  be  very  evenly  spread, 
in  order  that  the  resistance  offered  to  the  water  may  be  equal  through- 
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out :  and,  for  this  jDurpose,  the  wood  must  be  put  into  the  vessel  in 
small  quantities  at  a  time.  A  very  important  point  is,  to  have  the 
wood  ground  or  rasped  of  a  uniform  size,  witliout  fine  dust,  as  the 
particles  of  this  latter  are  apt  to  adhere  togetlier,  and  offer  great  resis- 
tance 10  the  water  at  certain  parts;  thus  preventing  tlie  coloring  mat- 
ter from  being  extracted  tl)erefrom.  I  have  found  that  the  wood 
spreads  much  better  by  previously  wetting  it. 

For  some  other  woods,  such  as  Lima  and  Pernambuco  woods, and 
other  red  dyewoods,  600  quarts  of  water,  instead  of  450,  must  be  em- 
ployed, as  tlie  coloring  matter  is  not  so  easily  extracted.  Quercitron 
cannot  be  operated  upon,  as  it  is  in  too  fine  a  powder.  Cochineal  does 
not  succeed,  as  it  swells  so  much  on  coming  in  contact  with  boiling 
water  that,  in  an  experiment  I  made,  I  thought  it  would  have  burst 
the  boiler. 

This  apparatus  is, however,  very  advantageous  for  (lie  woods  above- 
mentioned,  if  the  directions  given  are  carefully  followed. — [Bulletin 
de  la  Soci^id  Industrielle  de  Mulhouse.)  Lon.  Jour,  of  Arts  &  Sci. 


Experiments  on  the  Strength  of  Cast-Iron  Girders. 

In  a  paper  read  by  Mr.  Redman  at  the  Institution  of  Civil  Engi- 
neers, an  account  was  given  of  some  experiments  on  the  strength  of 
the  girders  which  siq)port  the  platform  of  tlie  Terrace  Pier,  Gravesend. 
We  cannot  avail  ourselves  of  the  whole  of  Mr,  Redman's  paper,  as 
the  subject  has  been  already  noticed  in  this  Journal.  Tlie  following 
particulars  will  however  be  acceptable. 

The  columns  of  the  pier  are  iield  together  at  their  tops  by  means  of 
cast-iron  cross-bracing  frames,  fitted  between  the  caps  and  bolted  to 
them  (fig.  1;)  they  were  provided  with  a  projecting  clip  at  each  angle, 
to  support  them  while  fitting,  before  the  bolts  were  placed  in. 

A,  13,  represents  one  of  these  braces  at  rigiit  angles  to  the  length  of 
the  platform.  The  cohiinns  supporting  tlie  platform  are  arranged 
three  by  three,  consequently  the  brace  is  attached  in  three  places — its 
centre  and  two  ends.  The  figure  also  shows  truncated  portions  of 
the  longitudinal  girders  (A,  B,  C,)  and  some  of  the  cross  joists  of  the 
platform. 

The  three  girders  which  support  the  platform  over  the  esplanade, 
from  the  abutments  to  the  first  tier  of  columns,  and  those  of  the  T 
head  of  the  pier  are  cast  to  one  section  (fig.  2;)  the  nine  girders  form- 
ing the  three  main  openings  are  also  of  one  section  (fig.  3;)  six  of 
them  are  54  ft.  9  in.  long,  and  the  three  next  the  T  head  are  55  ft.  9 
in.  long;  fhey  are  all  of  a  parallel  depth  and  breadth  top  and  bottom, 
and  the  long  girders  are  cambered  l|  inch  in  their  length;  they  are 
all  provided  with  projections  on  the  top  flanch  to  receive  the  joists. 
The  weight  of  tiiese  girders  is  very  materially  reduced,  by  making 
the  sectionni  area  of  the  ends  about  one-half  of  that  at  the  centre,  (figs. 
2  and  3.)  The  snuiller  girders  were  proved  to  20  tons  on  the  centre, 
with  which  they  deflected,  on  an  average,  -^^  inch,  and  the  large  gir- 
ders were  proved  to  45  tons  on  the  middle.  Tiieir  deflection  averaged 
l-ifinch,  and  the  results,  as  shown  by  the  table  of  experiments,  were 
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very  regular.  The  section  at  the  end  of  the  abutment  girders  is  marked 
a,  the  section  at  the  centre  b;  c  is  the  section  at  the  end  of  one  of  the 
top  girders,  and  d  the  section  at  its  centre. 

The  girders  are  secured  from  lateral  twist  and  vibration  by  wrought- 
iron  ties,  2  inches  diameter,  with  chp  ends,  embracing  the  top 
flanches  of  the  outer  girders,  and  keyed  to  them;  they  are  screwed 
up  to  a  casting  fitted  and  keyed  upon  the  centre  girder.  These  ties 
are  fixed  over  the  centres  of  the  main  spans;  the  abutment  girders 
and  those  of  the  T  head  on  the  N.  E.,  S.  E.,  N.  W.  and  S.  W.  sides 
(which  are  most  exposed)  are  secured  in  a  similar  manner,  the  ties 
being,  however  shorter,  and  secured  to  the  joists  which  form  the  tie. 

Table  of  Experimental    Tests  of  the  Strength  of  the   Cast-iron 

Girders,  showing  the  deflections  at  their  centres  in  inches. 

ABUTMENT  AND  T-HEAD  GIRDERS. 


No.  1, 

Weight 

No.  2, 

Abutment 

T  head 

T-head 

No.  2, 

No.  2, 

in 

Abutm'nt 

and  No.  1 

E.  and  W 

SE.&S.W. 

T-head 

T-head 

Average 

Tons. 

Girders. 

T  head 
Cantilever. 

Girders. 

Girders. 

Canti- 
lever. 

Canti- 
lever. 

of  all. 

5 

\ 

1 

3 

1 

1 

3 

1 

32 

32 

32 

16 

1,6 

32 

16 

10 

3 
■32 

3 

32 

''      3  2 

8 

8 

S      3^ 

8 

15 

1        1 

T     3"  2 

3 
16 

3         1 
16      32 

n^V 

3 
T6 

3          1 
T6      32 

3 
1  6 

20 

3         1 
16      32 

4 

i 
4- 

3 
T6 

^ 

X 
4 

3          1 
16       3  2 

Bearing. 

22  feet. 

22  feet. 

25  feet. 

21  teet. 

21  feet. 

21  feet.{22  ieet. 

LONG  GIRDERS. 


Weight 

No.  2 

No.  2 

1 

in 

Girders 

No.  2 

No.  2 

No.  2 

54'  9"  and 

Average 

Tons. 

54' 9"  long. 

54'  9" 

55'  9" 

54'  9" 

55' 9" 

of  all. 

5 

1 

1  6 

1 

16 

3 
3  2 

3 
32 

3 

3  2 

1 

T6 

10 

3 
1  6 

_3_    JL 
16      32 

3 
,^6 

3          1 
16      3  2 

i  h 

3          1 
T6       32 

15 

5 
T6 

5          1 

Te"    32 

1  -1 

2  32 

5     3? 

i  tV 

8 

20 

7          1 
T6      12 

^    sV 

^  tV 

^      iV 

8 

2     7 V 

25 

S        1 
8      3  2 

-5         1 
8     T6 

^      32 

f 

3      3^2- 

i      1 

8     T6 

30 

4        1 

'     T  2 

7 

s 

8 

8 

8     32 

8 

.S5 

ItV 

lA 

1    3 
^32 

ItV 

U 

H-E 

40 

U 

U  V^ 

^*    Il- 

u A 

ItV 

i*    T^2 

45 

If 

li  T^6 

ia    -"- 

•^8      16 

U 

\h 

is    aV 

50 

11  -^- 

^      3  2 

Bearing. 

50  feet. 

46  feet. 

50  feet. 

50  feet. 

50  feet. 

49-2  ft. 

To  test  the  quality  of  the  iron,  bars  1  inch  square  and  3  feet  3  inches 
Ions-,  were  cast  horizontally  from  the  ladles  from  which  the  castings 
were  run,  and  were  broken  across  with  a  bearing  of  3  feet.  The  ave- 
rage breaking  weight,  of  sixteen  experiments,  was  782  lb.;  the  highest 
result  was  896  lb.,  and  the  lowest  G72  lb.;  in  this  latter  case  the  bar 
was  barely  of  the  prescribed  size,  and  two  small  air-holes  appeared 
in  the  fracture.  The  other  cases  that  yielded  the  least  amount  of  re- 
sistance were  also,  generally,  barely  of  the  proper  dimensions,  or  there 
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were  air  vacuities.  In  most  cases,  where  air-bul)bles  occurred,  the 
bars  did  not  break  at  the  centre,  but  they  discovered  tlie  faulty  place 
nearest  to  the  centre,  in  some  cases  as  much  as  2  iuclies  from  it. 

After  reading  the  paper  referred  to,  Mr.  Redman  added,  that  wilh 
respect  to  the  form  and  the  dimensions  of  the  cast-iron  girders,  he 
would  not  in  future,  for  several  reasons,  reduce  the  thickness  'to  such 
an  extent  towards  the  extremities.  The  parallel  form  had  been 
adopted  on  account  of  the  greater  facility  afforded  for  attaching  the 
entablature  and  the  platform,  but  the  beams  (wliich  were  of  great 
length)  twisted  much  in  cooling,  in  consequence  of  the  inecpialii.y  ol' 
thickness  of  the  metal,  and  this  gave  some  trouble  in  fixing  them. 
The  girders  had  returned  to  their  original  camber  after  the  removal 
of  the  strain  applied  in  testing  them.  He  liad  not  observed  that  there 
was  any  perceptible  deflection  from  their  own  weight,  before  the  strain 
was  applied. 

Mr.  J.  R.  McClean  said,  in  allusion  to  the  length  of  the  cast-iron 
girders,  the  longest  beams  that  had  been  executed  in  Staffordshire 
were  those  for  the  bridge  on  the  Tame  Valley  Canal;  they  were  de- 
signed by  Messrs.  Walker  and  Burges,  and  were  cast  at  the  Horseley 
Iron  Works. 

The  dimensions  of  the  girders  of  the  bridge  at  Perry  Bar.  and  of 
the  Towing  Path  Bridge  at  the  junction  of  the  Birmingham  and 
Fazeley  Canal  were — 


Perry 

Bar. 

Towir 

Iff  Patli. 

Ft. 

In. 

Ft. 

In. 

Extreme  length, 

60 

0 

80 

8 

Between  the  bearings, 

55 

0 

75 

0 

Depth  at  centre, 

2 

3^ 

1 

8 

Width  of  bottom  flanch, 

1 

0 

1 

0 

Thickness  ditto. 

0 

3i 

0 

21 

Ditto  of  body  of  girder. 

0 

n 

0 

o 

Width  of  top  flanch, 

0 

6 

3 

7i 

Thickness  of  ditto. 

0 

2h 

0 

11 

Mr.  Redman  has  subsequently  commmiicatedto  the  Secretary  of  the 
Institution  of  Civil  Engineers  a  letter  from  Mr.  Fairbairn,  in  which 
he  says : — 

"Since  the  receipt  of  your  note  of  the  13th  instant,  I  have  gone  into 
the  calculations  of  the  strengths  of  the  girders  composing  the  Graves- 
end  Terrace  Pier,  and  find  them  as  under : — 

Breaking  weight  of  the  large  bearers,  50  feet  span,         81^  tons. 
Breaking  weight  of  the  small  bearers,  22  feet  span,         35      " 

"I  have  computed  these  weights  on  the  assumption  that  I  am  cor- 
rect in  the  distances  between  the  supports,  and  that  the  other  parts  of 
the  section  are  a  proportional  ol' the  middle,  which  I  find  to  be  nearly 
the  case.  You  may  therefore  consider  the  whole  perfectly  secure  it 
not  loaded  beyond  80  tons  in  the  one  case,  and  30  tons  in  the  other, 
equally  distributed  over  the  surface  or  whole  length  of  the  bearers." 

Civ.  Eng.  &  Arch.  Jour. 
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On  the  Use  of  Madder  in  Dying  and  Printing  Calicoes,  fyc.     By 

M,  Sass. 

Translated  from  La  Soci6te  d'  Encouragement,  for  the  London  Journal  of  Arts. 

The  object  of  this  branch  of  our  manufactures  is  to  unite  the  color- 
ing matter  of  the  madder  with  the  mordants  previously  fixed  in  the 
fabric.  Our  ahiiost  entire  ignorance  of  the  manner  in  which  this  com- 
bination is  effected  is  the  most  serious  obstacle  to  be  met  with  by  the 
manufacturer,  as  it  deprives  him  of  any  certainty  of  attaining  the  de- 
sired object ;  in  fact,  the  art  of  printing  calicoes  has  hitherto  been,  and 
still  is, almost  entirely  founded  upon  experience. 

Tlie  fundamental  conditions  necessary  for  the  proper  carrying  out 
of  this  operation,  that  is  to  say,  the  union  of  the  mordant  with  the 
fabric,  and  of  the  coloring  matter  witii  the  mordant,  having  been  pro- 
perly effected,  i.  e.,  the  fabric  having  been  dyed,  any  accidents  which 
may  afterwards  happen  may  be  easily  foreseen,  and,  consequently, 
may  be  generally  avoided.  Among  these  are  the  defects  caused  in 
brightening  or  bringing  out  pinks  and  violets ;  these  are  only  produc- 
ed when,  on  employing  loo  strong  a  mordant,  or  too  small  a  quantity 
of  solution  of  tin  or  sulphuric  acid,  the  bath  has  to  be  heated  to  a 
higher  temperature  than  30°  Reaumur.  The  violet  spots  which  ap- 
pear upon  pinks,  especially  in  designs  with  a  groimd,  arise  from  the 
contact  of  ferruginous  matters,  which  is  dangerous,  especially  if  the 
fabrics  undergo  the  brightening  process  before  they  are  submitted  to 
the  action  of  the  soap ;  the  color  is  then  so  sensitive  that  I  have  seen 
it  instantly  change  to  violet  under  the  influence  of  a  perfectly  limpid 
drop,  but  which  fell  from  a  bar  of  iron  upon  which  it  had  condensed. 
An  iron  nail  fixed  in  the  oaken  planks  of  a  brightening  vat,  although 
sunk  one-third  of  an  inch  below  the  surface,  stained  all  the  fabrics 
brightened  in  the  next  compartment.  The  white  stains  which  appear 
upon  violets  after  undergoing  the  brightening  process,  appear  when- 
ever pieces  badlv  washed  are  treated  with  hypochloride  of  soda,  or  if 
this  latter  is  sprinkled  over  them  before  being  washed  ;  this  is  obviat- 
ed by  well  washing  the  fabrics  after  undergoing  the  brightening  pro- 
cess, and  by  placing  the  vat  containing  the  hypochloride  at  a  distance 
from  the  brightening  vat. 

These  few  examples  will  suffice  to  prove  that  all  the  variations 
which  occur  in  printing  calicoes  arise  from  the  fact  of  our  not  know- 
ing how  the  combination  of  the  coloring  matter,  the  mordant,  and  the 
fabric  is  effected.  When  this  has  been  discovered,  the  causes  which 
infiuence  it  will  also  be  foimd  out,  and  only  then  will  there  be  any 
certainty  of  always  obtaining  products  of  fine  quality. 

Combination  of  the  Mordants  with  the  Fabric— The  causes 
which  determine  this  are  either  physical  or  chemical.  Among  the 
first,  tlie  impression  presents  defects  arising  from  the  fabric,  the  en- 
graving, the  color,  and  the  pressure  exercised  whilst  printing.  The 
more  regular  and  fine  the  texture  of  the  fabric,  the  more  perfect  will 
be  the  impression;  if,  however,  the  texture  is  too  close,  the  mordant, 
being  unable  to  penetrate,  remains  on  the  surface  of  the  fabric,  in 
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scales,  which  partially  peel  off,  and  only  gives,  upon  dyeing,  dull  and 
unequal  colors. 

With  regard  to  the  engraving  and  pressure,  what  we  are  about  to 
state  concerning  cylinders  applies  equally  to  block-printing.  If  the 
engraving  on  the  cylinder  is  not  of  equal  depth  throughout,  unequal 
shades  are  produced.  The  cause  of  this  defect  has  been  turned  to 
advantage,  in  order  to  obtain  two  different  shades  with  a  single  cylin- 
der and  color ;  it  is  sufficient,  for  example,  in  order  to  produce,  with 
the  same  cylinder,  red  and  pink,  to  engrave  those  parts  which  are  to 
produce  the  latter  tint  less  deep  than  those  which  are  to  produce  the 
red.  As  this  kind  of  design,  which  is  very  difficult  to  engrave,  fur- 
nishes for  the  lighter  shades  very  little  color,  it  is  almost  impossible  to 
obtain  them  uniform  and  without  spots  or  inequalities,  which  is  more 
perceptible  after  the  brightening  process;  it  is  therefore  chiefly  em- 
ployed for  deep  blues,  &c.  The  manner  of  engraving  also  greatly 
influences  the  intensity  of  the  colors.  Bitten  and  outlines  always  pro- 
duce deeper  shades  than  what  is  technically  called  chalk  engraving, 
as  the  latter  takes  up  much  less  color  than  the  others. 

The  speed  at  which  the  cylinder  is  driven  must  also  be  taken  into 
consideration,  as  the  faster  it  revolves  the  lighter  will  be  the  shades, 
because  it  deposits  less  color  upon  the  fabric.  If  the  pressure  upon 
the  roller  is  too  great,  although  the  texture  of  the  fabric  may  be  suit- 
able, the  color  passing  through  the  fabric  is  not  fixed  there,  and  pro- 
duces, on  dyeing,  very  bad  and  unequal  shades;  if,  on  the  other  hand, 
the  pressure  be  too  light,  the  same  defect  is  produced,  but  from  a  dif- 
ferent cause,  as  in  the  latter  case,  the  color  merely  touches  the  fabric, 
and  does  not  penetrate,  but  remains  on  the  surface,  and  ultimately 
falls  off".  This  method  of  printing  is  subject,  besides,  to  another  very 
serious  inconvenience,  tliat  of  producing  unequal  shades,  arising  from 
the  action  of  the  pressure  cylinder  upon  the  engraved  cylinder  never 
being  perfectly  uniform  ;  and  this  defect,  which  may  be  avoided  by 
great  pressure,  appears  on  the  contrary  in  all  its  force  when  the  pres- 
sure is  too  light. 

It  will  hence  be  perceived,  of  what  importance  it  is  that  the  jires- 
sure  from  the  handle  upon  each  extremity  of  the  pressure  cylinder 
should  be  as  uniform  as  possible,  in  order  to  obtain  a  uniformity  of 
shade.  This  defect  in  printitig  may  be  easily  ascertained  ;  it  is  only 
necessary  to  examine  both  edges  or  selvages  of  the  fabric,  which 
ought  to  be  precisely  similar;  if  one  is  of  a  deeper  shade  than  the 
other,  the  pressure  is  not  uniform. 

The  defects  arising  from  the  color  depend  upon  its  thickness  and 
the  nature  of  the  mordant.  If  the  color  is  too  thick,  it  does  not  enter 
into  the  lines  of  the  engraving;  if  too  tliin,  it  runs  and  spoils  the  de- 
sign :  a  medium  between  these  must  be  found,  wliich  long  experience 
alone  can  leach,  and  which  varies  not  only  with  each  kind  of  fabric 
(the  color  being  thinner  in  proportion  as  the  texture  is  fine),  but  also 
with  each  kind  of  design;  for  the  more  the  design  is  charged,  the  thin- 
ner the  color  must  be  ;  for  this  reas&n,  designs  printed  on  a  colored 
ground,  can  only  be  well  done  with  gum  colors,  as  those  with  starch 
cannot,  without  being  decomposed,  be  diluted  bevond  a  certain  limit, 
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which  is  not  adapted  to  obtain  the  desired  object.  Colors  thickened 
with  gum  have  the  defect  of  producing,  during  printing,  a  great  deal 
of  froth,  wliich,  if  not  removed  as  fast  as  it  forms,  becomes  fixed  upon 
the  fabric,  and  only  produces  feeble  colors,  as  it  contains  but  httle 
mordant.  Starch  colors  froth  up  verj-  Uttle,  and  this  may  be  easily 
prevented  by  adding  a  little  sulphate  of  lead,  which  appears  to  act 
in  dividing  the  mass.  The  thiclieners  also  exercise  respectively  a 
peculiar  action  upon  the  mordants ;  thus,  a  color  which,  thickened 
witli  starch  or  flour,  is  very  deep,  is  much  less  so  when  thickened 
with  gum  or  burnt  starch  ;  this  latter  substance,  in  dyeing,  gives  much 
less  brilliant  shades  than  starch  or  gum.  Gum  tragacanth,  dextrine, 
salep,  and  sugar,  act  precisely  in  the  same  manner  as  gum,  and  pro- 
duce brilliant  colors. 

The  physical  causes  of  the  defects  occasioned  by  the  drying  of  the 
pieces  after  printing,  arise  from  excess  or  deficiency  of  heat,  and  the 
stagnation  of  the  air.  The  drying  must  take  place  as  raj)idly  as  pos- 
sible, in  order  to  prevent  the  colors  from  spreading  upon  tlie  fabric, 
and  spoiling  the  design ;  and,  for  this  purpose,  the  drying-stoves  are 
ordinarily  heated  to  30°  Reaumur,  in  order  to  dry  the  pieces  directly. 
Care  uiust,  however,  he  taken  not  to  exceed  that  temperature,  whicii 
is  known  by  practice  to  be  the  best  for  mordants,  especially  for  the 
aluminous  ones  ;  as,  by  that  means,  the  colors  might  become  incrust- 
ed,  and  fall  from  the  fabric,  which  is  especially  the  case  with  those 
prepared  with  gum.  A  less  degree  of  heat  is  maintained  when  tiie 
cylinders  are  charged  with  very  strong  iron  mordants,  or  steam  colors, 
and  especially  ground  colors,  which  are  the  more  brilliant  the  more 
slowly  they  are  dried. 

The  air  must  be  renewed  as  often  as  possi!)le  in  thestoves,in  order 
to  carry  off  the  vapors  of  water  and  acid  which  are  disengaged  from 
the  printed  pieces  ;  as  the  former  might  spoil  the  design  by  damping 
it,  and  the  latter  by  transforming  the  mordant  into  an  acetate,  vi^hich 
wouldnot  combine  with  the  fabric,  and  would  therefore  produce  white 
.'=:pots.  The  same  observations  apply  to  the  stretching  room,  in  which 
the  pieces  are  hung  several  days  after  printing,  before  dunging,  in  or- 
der to  combine  the  mordant  with  the  fabric:  the  temperature  must 
not  exceed  10°  or  15°  Reaumur,  and  the  air  must  be  sutliciently  damp, 
that,  in  cooling,  the  pieces  may  be  creased  or  folded  without  any  rust- 
ling ;  they  must  not,  however,  be  too  damp,  as  the  mordant  would 
run.  A  certain  degree  of  humidity,  which  may  be  known  by  expe- 
rience, and  which  can  be  ascertained  by  a  nygrometer,  is  indispensa- 
ble to  the  union  of  the  mordants  with  the  fabric,  especially  when 
they  have  a  base  of  iron,  tin,  iron  and  alumina,  or  tin  and  alumina. 
The  action  of  the  air  upon  the  fabrics,  while  hanging  to  dry,  is 
chemical,  although  produced  by  physical  causes :  in  etlect,  the  damp 
air  penetrates  the  stratum  of  color,  and  softens  it,  and  carries  off  the 
acetic  acid  of  the  mordant,  leaving  the  alumina  with  which  it  was 
chemically  combined,  but  not  yet  in  combination  with,  the  fabric,  as 
it  only  combines  therewith  by  a  suitable  degumming  operation,  with- 
out which  only  dull  and  feeble  colors  are  produced. 
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At  the  degutnming  operation  the  purely  physical  causes  which  in- 
fluence the  combination  of  the  mordant  with  the  fabric  cease  ;  they 
are  so  closely  allied  to  the  chemical  causes,  that  it  is  only  by  a  long 
and  persevering  study  of  their  action  that  the  point  where  the  former 
end,  and  the  latter  begin,  can  be  ascertained.  It  appears  that  the  de- 
gumniing  operation  acts  in  a  different  manner,  according  to  whether 
the  pieces  are  submitted  thereto  immediately  after  printing,  or  after 
hanging  to  dry  for  forty-eight  or  sixty  hours. 

The  action  is  chemical  and  mechanical ;  chemical  in  the  first  in- 
stance, because,  if  chalk  or  some  other  carbonate  be  not  added  to  the 
dung-bath  in  sutficient  quantity  to  saturate  all  the  acid  of  the  mor- 
dant, the  latter  will  detach  itself  from  the  fabric,  and  become  dissolv- 
ed in  the  bath, — mechanical,  because  it  facilitates  the  combination  of 
alumina,  either  pure  or  in  the  state  of  a  sub-sulphate,  with  the  surface 
of  the  threads  of  the  fabric.  This  assertion  is  confirmed  by  the  fact, 
that  the  centre  of  all  dyed  threads  remains  perfectly  white,  the  color- 
matter  never  going  beyond  the  surface. 

In  the  second  case,  all  the  acetic  acid  being  separated  from  the  mor- 
dant, the  dung  only  is  employed;  the  action  of  which  is  probably 
merely  mechanical. 

The  mechanical  action  of  the  dunging  is  not  confined  to  the  union 
of  the  alumina  with  the  fabric,  by  rendering  it  insoluble  ;  but  it  also 
carries  offa  portion  of  the  mordant  not  combined  with  tlie  fabric;  and 
likewise  dissolves  the  thickening  matter,  which  contains  a  considera- 
ble quantity  of  it.  For  this  reason  tiie  degumming  operation  may  be 
performed  with  equal  advantage  either  with  bran,  dung. the  dunging 
salt  of  Messrs.  Kestner,  or  even  by  ruimlng  water  alone  :  this  latter, 
which  acts  very  slowly,  especially  in  winter,  is  used  chiefly  for  light 
colors,  prepared  with  gum  or  torrefied  starch  ;  it  possesses,  besides, 
the  disadvantage  of  allowing  the  mordant,  which  flies  off  from  the 
impression,  to  fall  upon  the  white  parts  of  the  piece  and  stain  them, 
if  the  least  fold  or  crease  should  be  formed. 

If  there  were  no  other  action  in  the  operation  of  degumming  than 
that  just  pointed  out,  one  would  be  led  to  imagine  that  the  pieces 
would  be  perfectly  dyed  in  the  madder-bath,  without  degumming,  as 
the  madder  possesses  the  same  properties  as  the  dung,  whicli  are  all 
that  are  requisite  for  carrying  off  the  thickening  matter  and  the  excess 
of  mordant,  and  for  allowing  that  portion  which  remains  upon  the  fab- 
ric to  become  permanently  fixed  ;  but  it  is  not  so ;  the  madder-dyed 
pieces  never  give  good  results,  unless  previously  degummed ;  feeble 
colors,  and  imperfect  and  stained  designs,  are  produced.  This  circum- 
stance, contrary  in  appearance  to  the  theory  which  I  have  deduced 
from  facts,  is  easily  explained,  on  comparing  the  action  of  the  dung- 
bath  with  that  of  the  madder-bath.  As  the  pieces  are  put  into  the 
dye-bath  whilst  it  is  in  a  cold  state,  and  before  the  mucilage  has  be- 
come dissolved,  the  thickened  colors,  being  diluted  without  being  dis- 
solved, are  detached  by  the  movement  communicated  to  the  pieces, 
and  carry  off  nearly  all  the  mordant  they  contained  ;  whilst,  by  the 
dunging  operation,  nearly  all  the  mordant  is  fixed  in  the  fabric,  when 
the  bath  is  sufficiently  hot  to  carry  off  rapidly  the  thickening  matter 


200  Mechanics,  Physics,  and  Chemistry. 

dissolved  therein  ;  and,  moreover,  all  the  excess  of  mordant  which,  in 
the  dunging  operation,  is  rendered  insoluble,  and  carried  off  by  the 
animal  and  vegetable  mucilage,  not  meeting  with  that  of  the  madder 
in  solution,  which  would  also  take  it  up,  falls  back  upon  the  fabric, 
combines  therewith,  and  stains  it.  The  six  following  experiments 
confirm  this  theory  : — 

A  piece  of  ordinary  calico,  which  had  been  printed  about  a  week 
with  a  mordant  alumina  thickened  with  starch,  was  divided  into  six 
equal  parts,  of  about  8  inches  long  by  4  wide,  and  treated  as  fol- 
lows : — 

No.  1, — Degummed,  at  a  temperature  of  12°  Reaumur,  in  a  dung- 
bath,  prepared  12  hours  previous  with  500  grammes  of  dung  to  4 
quarts  of  water. 

No.  2, — Degummed  also  in  a  similar  bath,  but  heated  to  50°  Reau- 
mur. 

No.  3, — Was  placed  without  degumming,  at  a  temperature  of  12° 
Reaumur,  in  a  madder-bath,  composed  of  32  grammes  of  madder,  of 
the  best  quality,  to  4  quarts  of  water. 

No.  4, — Was  placed,  without  degumming,  in  a  madder-bath,  simi- 
lar to  No.  3,  which  had  been  prepared,  in  a  cold  state,  12  hours  pre- 
viously. 

No.  5, — Was  placed,  without  degumming,  at  30°  Reaumur,  in  a 
bath  composed  of  64  grammes  of  madder  and  125  grammes  of  dung 
to  4  quarts  of  water. 

No.  6, — Was  degummed  in  water  only,  at  12°  Reaumur,  and  dyed 
like  No.  3. 

Nos.  1,  2,  and  6,  after  being  degummed,  were  beaten,  washed,  and 
then  dyed  separately,  in  a  similar  manner  to  No.  3.  With  the  six 
pieces,  the  dye-bath  was  raised  in  three  quarters  of  an  hour  to  80° 
Reaumur,  at  which  temperature  it  remained  during  15  minutes  ;  they 
were  afterwards  soaped,  then  brightened,  and  soaped  a  second  time. 

Results. — Nos.  1,  and  2,  were  equal  in  beauty;  in  No.  3,  the  im- 
pression was  imperfect,  and  the  ground  stained  ;  in  No.  4,  the  tint 
was  as  uniform  as  No.  1,  but  with  only  half  the  depth  of  color;  this 
arose  no  doubt  from  the  mordant  flying  off,  and  combining  with  the 
madder,  thereby  rendering  a  portion  of  its  coloring  matter  insoluble. 

No.  5,  tint  so  feeble  as  to  be  scarcely  perceptible,  caused  by  the  ab- 
sorption of  the  coloring  matter  of  the  madder  by  the  ligneous  part  of 
the  dung.     No.  6,  as  fine  as  No.  1. 

Let  us  now  examine  the  processes  of  degumming  most  frequently 
employed.  The  operation  of  dunging  is  ordinarily  effected  between 
30°  and  65°  Reaumur,  in  a  wooden  vat,  6  feet  long,  and  5?  feet  in 
width  and  depth,  well  filled  with  water  :  in  which,  for  40  pieces  of 
50  yards  long  and  i  wide,  about  60  quarts  of  dung  are  dissolved, 
which  is  at  the  rate  of  three  pints  each  piece;  they  are  passed  through 
it  for  a  quarter  of  an  hour,  and  on  being  taken  out  are  rinced  and 
beaten;  they  are  then  ready  to  be  dyed,  or  to  be  again  passed  through 
the  dung,  in  order  to  ensure  a  successful  operation.  Tliere  is  no  dis- 
advantage in  employing  more  than  60  quarts  of  dung  for  40  pieces ; 
but  a  less  quantity  must  not  be  employed,  as,  in  that  case,  the  mor- 


On  the  Use  of  Madder.  201 

dant,  which  leaves  the  fabric,  not  finding  the  mucilage  necessary  to 
precipitate  it,  is  deposited  upon  the  pieces  wiiich  are  passed  through, 
and  stains  tlieni. 

Tlie  temperature  at  which  the  degumming  may  be  performed  is 
not  very  important,  provided  it  be  not  lower  than  30°  Reaumur ;  for, 
in  that  case,  its  action  would  be  very  slow,  there  being  no  action  from 
0°  up  to  10°,  as  the  mordant  runs  upon  the  fabric  before  the  thicken- 
ing matter  is  softened.  When  chalk  or  pipe-clay  is  added,  it  must  be 
in  the  proportion  of  500  grammes  for  each  piece. 

The  time  for  the  pieces  to  remain  in  the  degumming-vat  is,  in  gene- 
ral, a  quarter  of  an  hour  ;  it  must  be  prolonged  in  proportion  to  the 
coolness  of  the  bath. 

In  roller-vats  the  pieces  only  remain  two  minutes,  the  action  of  the 
bath  being  so  uniform  upon  the  whole  piece  that  the  effect  is,  so  to 
speak,  instantaneous. 

The  same  observations  apply  to  degumming  with  bran  and  with 
the  dunging  salt ;  which  process  is  effected  upon  forty  pieces,  with  15 
kilog.  of  bran,  or  with  250  grammes  of  salt ;  care  being  taken  to  boil 
the  first,  in  order  to  spread  its  mucilage  throughout  the  bath,  and  to 
dissolve  the  second.  With  regard  to  the  degumming  by  cold  water, 
which  is  the  most  simple, — it  consists  in  plunging  the  pieces  in  run- 
ning water,  keeping  them  well  spread  out,  and  leaving  them  there 
until  all  the  thickening  matter  is  removed;  they  are  then  carefully 
washed  and  beaten  before  dyeing  :  but  this  is  neither  an  economical 
nor  a  certain  process  ;  for  the  least  crease  in  the  fabric  forms  a  stain, 
because  the  excess  of  mordant  not  being  carried  off  by  the  water,  be- 
comes deposited  upon  the  fabric,  and  remains  attached  thereto. 

Degumming  by  the  use  of  chalk  or  pipe-clay  only,  is  chiefiy  era- 
ployed  with  iron  mordants ;  it  is  liable  to  cloud  aluminous  mordants, 
probably  because  it  combines  with  them  in  small  quantities ;  that 
which  would  induce  the  belief  of  this  is,  that  pinks  degummed  by  the 
use  of  chalk  only,  have  always  a  veiny  tint,  which  is  far  from  agree- 
able. 

The  greater  the  quantity  of  mordant  employed,  the  less  intimate  is 
its  combination,  and,  inconsequence,  the  more  easily  detached,  which 
is  frequently  proved  in  carrying  on  the  process  of  dunging  too  rapidly; 
in  that  case,  designs  with  two  shades  of  the  same  color,  one  over  the 
other,  lose  the  more  intense,  which  then  becomes  dull  and  lighter 
than  the  other  ;  it  is  to  avoid  this  defect  that  pieces  printed  with  seve- 
ral colors  are  degummed  twice,  and  even  three  times,  in  succession. 

On  coming  from  the  dunging-vat,  the  pieces  are  washed  several 
times  in  running  water,  beaten  for  a  quarter  of  an  hour,  and  washed 
again,  in  order  to  remove  any  particles  of  mordant  or  dung  which 
might  adhere  thereto  ;  they  may  then  be  dyed. 

Experience  has  shown,  that  the  degumming  by  dung  gives  the  best 
results  ;  and  this  substance  being  very  susceptible  of  change,  accord- 
ing to  the  kind  of  food  taken  by  the  cows,  it  may  be  concluded  that 
its  action  is  not  always  the  same.  In  fact,  we  are  of  opinion  that  a 
variety  of  accidents  in  dyeing,  attributed  to  the  maddering,  are  owing 
sitnply  to  the  use  of  dung,  formed  from  matters  which  have  changed 
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its  nature  ;  and  as  long  as  this  substance  is  employed  for  such  a  pur- 
pose, the  process  will  always  be  liable  to  very  injurious  variations. 
It  is  therefore  necessary  to  remedy  this  evil,  of  which  the  extent  may 
now  be  appreciated.  Messrs,  Kestner,  in  giving  ustlieir  phosphates, 
have  furnished  us  with  the  means,  and  we  think  that  in  this  respect 
they  have  made  an  important  improvement  in  the  art  of  printing 
calicoes,  &c. : — by  using  their  salt  we  have  always  obtained  favorable 
results. 

Having  now  reviewed  the  means  of  combining  the  mordant  with 
the  fabric,  we  will  proceed  to  the  process  of  combining  it  with  the 
coloring  matter. 

[To  be  continued.] 


The  Influence  of  Magnetism  on  Molecular  Jirrangemeyits.  By 
Robert  Yiv^T,  Keeper  of  Alining  Records,  Museum  of  G^conomic 
Geology. 

To  Richard  Phillips,  Esq.,  F.  R.  S. 

Dear  Sir, — Having  been  engaged  some  time  since  in  investigating 
the  influences  of  bodies  on  each  other  in  the  dark,  the  results  of  which 
investigations  were  published  under  the  title  of  "Thermography,"  I 
then  observed  many  peculiar  etfects  which  led  me  to  believe  that 
magnetic  electricity  had  some  influence  in  determining  the  arrange- 
ments of  molecules.  From  that  time  until  a  ie\w  days  since,  the  sub- 
ject has  rested  with  me  without  any  further  research.  liaving  how- 
ever put  the  subject  to  the  test  of  experimental  examination,  I  am  in- 
duced, the  results  being  of  great  interest,  to  transmit  to  you  an  ac- 
count of  my  experiments.  \\\  doing  this,  I  shall,  for  the  present,  con- 
fine myself  strictly  to  a  description  of  the  arrangements  used  and  the 
results  obtained,  reserving  any  theoretical  views  for  some  future  pe- 
riod, when  by  a  greater  number  and  variety  of  experiments  it  appears 
probable  some  general  law  of  action  may  be  satisfactorily  deduced. 

1.  I  placed  a  concentrated  solution  of  nitrate  of  silver  in  a  test-tube, 
against  the  poles  of  a  permanent  horse-shoe  magnet,  having  another 
tube  containing  a  similar  solution  not  in  contact  with  it.  The  crys- 
talization  commenced  first  in  the  tube  connected  with  the  magnet, 
immediately  at  the  point  opposite  the  upper  surface  of  the  metal,  fig.  1; 

a  large  tabular  crystal  shot  ofl"  from 
this  point  towards  the  bottom  of  the 
Fig.l.  glass,  dividing  the  lower  portion  of 

the  fluid  in  two  parts.    Other  crystals 
^^m/yywwMww^m-.wmrm^'^.,^^^^^^  sprungotffrom  different  points  above 

^ - A      and  below  this  crystaline  plate,  but 


\ijiij all  of  them  arranged  themselves  at 

angles  inclining  towards  the  magnet; 
no  crystalization  taking  place  in  the  upper  stratum  of  the  fluid.  In 
the  other  tube,  crystals  formed  irregularly  throughout  the  fluid,  hut  in 
no  part  were  the  crystals  so  dense  as  in  the  tube  which  I  suppose  to 
be  under  the  influence  of  magnetism. 
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2.  With  a  view  of  determining  if  the  cooling  influence  of  the  metal 
had  anything  to  do  with  the  crystaline  arrangement,  portions  of  the 
same  solution  of  nitrate  of  silver  were  put  into  glass  capsules.  One 
of  these  was  placed  against  the  poles  of  the  magnet,  and  the  other  in 
contact  with  a  mass  of  brass  of  the  same  weight.  In  the  first,  crys- 
talization  commenced  opposite  the  north  pole  of  the  magnet,  and  pro- 
ceeded slowly  in  regular  lines  to  crystalize  over  every  part ;  all  these 
lines  have  a  tendency  towards  the  poles  of  the  magnet.  In  the  cap- 
sule in  contact  with  the  brass,  crystalization  conmienced  at  a  point 
furthest  from  the  metal,  and  even  when  the  fluid  had  become  quite 
cold,  nearly  one  quarter  of  it,  which  was  nearest  the  mass  of  metal, 
remained  quite  free  from  any  crystaline  formation. 

3.  To  exhibit  this  in  a  more  striking  manner,  a  capsule  was  placed 
betweenthe  mass  of  brass  and  the  magnet,  in  contact  with  each  other,as 
shown  in  fig.  2;  the  solution  of  nitrate  of  silver  in  this  case,  not  be- 
ing so  concentrated  as  that  previously  used,  the  arrangement  was 
allowed  to  remain  at  rest  for  some  hours.  It  was  then  found  that 
crystalization  had  taken  place  only  over  one  portion  of  the  fluid,  and 
that  immediately  in  connexion  with  the  north  pole  of  the  magnet, 
except  three  long  crystals  which  sprung  from  the  fluid  opposite  the 
south  pole,  and  were  directed  towards  those  springing  from  the  north 
pole.  This  experiment  was  repeated  four  times,  and,  except  when 
the  solution  was  so  concentrated  as  to  crystalize  almost  immediately, 
the  same  result  was  obtained. 


4.  The  phenomenon  of  molecular  disposition  mider  magnetic  m- 
fluence  is  pleasingly  seen  by  a  modification  of  the  arrangement  des- 
cribed. The  two  glass  capsules  with  their  solutions  are  placed  on  a 
plate  of  glass  blackened  on  its  under  surface,  one  glass  being  put  in 
contact  with  the  brass  and  the  other  with  the  magnet.  Their  images 
are  to  be  observed  in  the  black  mirror  on  which  they  rest,  the  hght 
falling  upon  them  at  an  angle  of  about  25°.  As  the  fluids  cool,  the 
circulating  currents  colorecTby  their  refracting  powers  are  seen  in  the 
mirror.  In  the  image  of  the  capsule  in  contact  with  the  brass,  no 
regularity  of  circulatory  movement  is  observable  ;  but  in  that  under 
magnetic  influence,  a  series  of  perfectly  regular  curved  lines  proceed 
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from  the  circumference  to  the  centre  ;  and  these  are  crossed  by  small 
streamers  springing  laterally  from  these  primary  curves,  presenting 
an  appearance  similar  to  that  shown  in  fig.  3.  These  curves  are 
constantly  varying  in  position,  but  they  uniformly  preserve  the  ut- 
most regularity. 


5.  The  magnet  was  suspended  from  a  tripod,  and  two  steel  needles 
attached  to  its  poles;  these  needles  were  made  to  dip  into  a  solution  of 
nitrate  of  silver  in  a  watch-glass.  As  the  pellicle  formed  over  the 
surface  it  arranged  itself  in  a  series  of  curved  lines,  as  represented 
in  fig,  4,  which  are  strikingly  similar  to  those  produced  by  sprinkling 
iron-filing  on  stretched  paper  placed  over  a  magnet.  That  these 
curves  are  due  to  magnetic  influence  there  can  be  no  doubt,  as  no 
such  effect  could  be  produced  by  any  cooling  influence,  independent 
of  magnetic  excitation. 

6.  A  similar  arrangement  was  allowed  to  remain  in  action  for 
twelve  hours.  At  the  end  of  this  time  crystalizalion  had  taken  place 
in  every  part  of  the  fluid,  but  there  was  an  evident  tendency  to  a 
curvilinear  arrangement  of  the  crystals.  Around  the  wire  depending 
from  the  north  pole  of  the  magnet,  some  revived  silver  had  made  its 
appearance :  no  such  change  was  discovered  at  the  south  pole. 

7.  Wires  similarly  suspended  were 
dipped  into  a  solution  of  sulphate 
of  iron.  Crystalization  commenced 
around  the  wire  at  the  north  pole, 
but  after  a  few  hours  crystals  had 
formed  around  both  of  the  wires, 
but  in  the  greatest  quantity  around 
the  north  pole  wire.  On  removing 
them  from  the  solution,  the  crystals 
were  found  to  present  an  arrange- 
ment similar  to  that  represented  in  fig.  5,  showing  obviously  a  ten- 
dency to  arrange  themselves  along  lines  of  magnetic  direction. 

8.  A  solution  of  proto-niirate  of  mercury  was  placed  under  similar 
circumstances  ;  crystalization  commenced  at  the  wire  suspended  from 
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the  north  pole,  and  proceeded  rapidly  to  a  line  midway  between  the 
two  wires  ;  one-half  of  the  fluid  being  crystalized  and  the  other  re- 
maining fluid.  At  length  a  few  crystals  formed  around  the  wire 
hanging  from  the  south  pole,  which  all  took  a  direction  towards  the 
opposite  arrangement  of  crystals. 

9.  With  a  more  dilute  solution,  the  crystalization  of  the  nitrate  of 
mercury  took  place  only  around  the  wire  at  the  north  pole,  and  im- 
mediately at  the  central  point  between  the  two  wires,  from  which 
small  needle-shaped  crystals  radiated  towards  either  pole. 

10.  A  plate  of  glass,  with  an 
edge  of  clay,  forming  a  shallow 
trough,  was  placed  upon  the  poles 
of  an  electro-magnet,  capable  of 
supporting  fifty  pounds  when  con- 
nected with  a  single  galvanic  pair 
excited  by  water  acidulated  with 
sulphuric  acid.  On  pouring  a  warm 
and  tolerably  strong  solution  of 
nitrate  of  mercury  into  the  trough, 
there  was  immediately  formedover 
the  surface  a  series  of  beautifully 
regular  curves  from  pole  to  pole, 
as  shown  in  fig.  6,  which  also  re- 
presents the  arrangement. 

11.  A  similar  glass  trough,  fill- 
ed with  a  moderately  strong  solu- 
tion of  the  nitrate  of  mercury,  was 
supported  on  the  poles  of  the  same 

electro-magnet,  connected  with  a  small  battery  of  a  more  permanent, 
but  less  powerful  arrangement,  and  all  was  allowed  to  remain  at  rest 
until  crystalization  had  taken  place.  The  result  was  similar  to  that 
already  described  (9.),  but  much  more  strikingly  shown.  The  order 
of  arrangement  taken  by  the  crystals  is  shown  in  fig.  7. 
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12.  A  plate  of  copper  with  an  edging  of  wax  was  placed  on  the 
electro-magnet  in  the  same  manner  as  the  glass  plate  ;  over  it  a  very 
weak  solution  of  nitrate  of  silver  was  quickly  poured  ;  the  plate  im- 
mediately blackened  from  the  decomposition  of  the  siker  salt  by  the 
copper.  In  about  a  minute  the  finely  divided  silver  arranged  itself 
into  curves,  as  represented  in  fig.  8,  which  were  after  a  few  minutes 
again  destroyed.  By  using  a  sheet  of  chemically-pure  copper,  ob- 
tained by  electrotype  deposit,  1  found  a  permanent  impression  of  these 
curves  could  be  obtained,  owing  to  the  oxidation  of  the  copper  along 
the  spaces,  which  the  finely  divided  silver,  when  distributed  in  curve- 
hnes,  did  not  cover. 

13.  A  plate  of  hard  copper,  such  as  is  used  by  engravers,  was 
placed  in  precisely  the  same  circumstances,  and  covered  with  a  tolera- 
bly strong  solution  of  nitrate  of  silver.  It  was  left  in  contact  with  the 
electro-magnet  for  a  night.  On  washing  off  the  deposit  of  silver  which 
covered  it,  it  was  found  that  the  acid  of  the  silver  salt  had  bitten 
deeply  into  the  plate  over  an  oval  space  around  the  poles,  leaving  a 
small  space  between  them  quite  bright.  The  copper  over  this  etched 
space  was  covered  with  an  immense  number  of  minute  holes;  and 
beyond  this  the  oxidation  of  the  surface  had  proceeded  in  curved  lines, 
as  represented  in  fig.  9.  We  thus  have  permanent  evidence  of  the 
influence  of  magnetic  force  in  determining  chemical  action. 

14.  Into  one  of  the  glass  troughs  before  named,  placed  on  the  elec- 
tro-magnet, a  weak  solution  of  nitrate  of  silver  was  poured,  and  into 
this  an  equally  weak  solution  of  sulphate  of  iron.  In  about  five  min- 
utes precipitation  of  silver  commenced;  this  precipitate  arranged  itself 
over  the  glass  in  curves  proceeding  from  and  around  the  poles  in  the 
same  manner  as  it  distributed  itself  over  the  copper  plate.  In  a  short 
time,  precipitation  increasing,  two  curious  curved  spaces  were  formed 
by  the  fine  deposit,  proceeding  from  one  pole  towards  the  other  in 
opposite  directions,  increasing  in  width  as  they  proceeded,  until  they 
were  abruptly  checked  at  a  little  distance  from  the  poles  towards 
which  they  were  directed;  these  spaces  being  very  distinct  from  the 
first  formed  curved  lines.  Fig.  10  represents  this  very  interesting 
arrangement. 

These  experiments  are  sufficient  to  show  that  magnetism  exerts  a 
powerful  influence  on  molecular  arrangements,  and  that  it  regulates 
the  direction  of  crystaline  formations.  I  hope  to  be  enabled  to  pursue 
this  interesting  inquiry  still  further  ;  it  has  most  important  bearings  on 
many  of  the  great  phosnomena  of  nature,  and  I  am  therefore  anxious 
thus  early  in  my  inquiry  to  call  attention  to  the  singular  and  conclu- 
sive results  which  I  have  obtained. 

6  Craig's  Court,  Dec.  10,  1845. 


On  the  Solubility  of  Oxide  of  Lead  in  Pure   Water.     By  Lieut. 
Col.  Philip  Yorke. 

In  the  Philosophical  Magazine  for  August,  1834,  I  published  a  pa- 
per on  the  action  of  water  and  air  on  lead.  Some  of  the  principal 
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results  contained  in  it  were  confirmed  by  BonsdorfFin  two  papers;  he 
found  that  7000  parts  of  pure  water  free  from  accessof  carbonic  acid 
dissolved  one  of  oxide  of  lead;  my  experiments  gave  -i_thto  ^-Q^th. 
Since  that  time,  two  papers  have  appeared  on  the  same  subject,  one 
by  Dr.  Christison,*  and  one  by  Mr.  R.  Phillips,  J  r.t  The  last-named 
chemist  considers  that  the  oxide  of  lead  is  not  dissolved,  but  merely 
mechanically  suspended  in  the  water,  because  the  liquid  is  deprived 
of  the  lead  by  passing  it  through  a  paper  filter.  It  is  to  this  opinion 
that  I  propose  to  direct  attention  in  the  present  notice. 

The  fact  that  the  aqueous  solution  of  oxide  of  lead  would  not  pass 
through  a  filter  was  noticed  by  me  in  the  paper  already  referred  to; 
but  as  the  action  of  tests  on  the  liquid  was  just  what  one  observes 
with  solutions  ;  as  no  time  allowed  for  subsidence  made  any  difference 
in  these  appearances;  as  the  liquid  deposited  crystals  of  oxide  of  lead 
not  only  on  the  lead  but  on  other  bodies;  as  when  decomposed  by  the 
voltaic  battery  it  gave  metallic  lead  at  the  negative  pole,  and  peroxide 
at  the  positive ;  I  did  not  consider  thai  the  stoppage  of  the  oxide  of 
lead  by  the  filter  was  any  proof  of  its  not  being  dissolved.  There 
still,  however,  remains  this  question  to  be  answered, — In  what  way 
does  the  paper  act  in  retaining  the  oxide  ?  and  I  think  that  the  follow- 
ing experiments  afford  an  answer  to  the  question. 

I  placed  some  clean  rods  of  lead  in  bottles  of  distilled  water  loosely 
stopped ;  in  this  way,  after  removing  the  rods  of  lead,  I  obtained  a 
clear  liquid,  which,  when  tested  by  sulphuretted  hydrogen,  gave  a 
deep  brown  color.  On  passing  this  liquid  through  a  double  filter, 
which  had  been  previously  washed  with  hot  distilled  water,  it  ap- 
peared to  be  very  nearly  deprived  of  lead:  when  two  or  three  fluid 
ounces  had  passed  through,  the  filters  were  removed,  washed,  then 
immersed  in  a  solution  of  sulphuretted  hydrogen,  again  washed  and 
dried.  Some  torn  fragments  of  the  filters  were  then  mounted  in 
Canada  balsam  for  examination  by  the  microscope.  On  examination 
with  powers  of  from  150  to  400,  the  fibres  of  the  flax  composing  the 
paper  were  seen  to  be  browned,  and  in  many  instances  it  could  be 
distinctly  observed  that  the  coloring  substance  occupied  the  inte- 
rior of  the  tubular  fibre.  Now,  it  is  stated  by  Mr.  Crum,  in  the  Phi- 
losophical Magazine  for  April  1844,  that  cotton  wool  possesses  the 
power  of  abstracting  the  oxide  of  lead  from  its  solution  in  lime-water, 
and  that  this  property  is  made  available  in  the  processes  for  dying 
cotton  with  the  chromates.  I  found  that  on  filtering  a  solution  of 
oxide  of  lead  in  lime  water  through  a  triple  filter,  that  whereas  the 
original  solution  gave  a  deep  black  when  tested  by  sulphuretted  hy- 
drogen, the  filtered  liquid  gave  but  a  pale  brown ;  and  it  required 
that  the  unfiltered  liquid  should  be  diluted  with  thirty  times  its  vol- 
ume of  water  to  produce  the  same  tint  as  the  filtered, 

I  then  tried  the  effect  of  mere  immersion  of  the  paper  in  the  aque- 
ous solutions  before  used,  A  bit  of  filtering-paper  ten  inches  by  two 
inches  was  boiled  in  distilled  water  and  then  put  into  an  ounce  phial 
filled  with  the  aqueous  solution  ;  after  remaining  six  hours  the  liquid 

*Transactions  of  the  Royal  Society  of  Edinburgh. 
tPharmaceutical  Journal  for  December,  1844. 
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was  poured  off  and  tested  :  it  gave  a  pale  brown,  and  it  required  that 
the  liquid  which  had  not  been  in  contact  with  the  paper  should  be 
diluted  with  ten  times  its  volume  of  water  to  produce  the  same  tint. 
This  experiment  was  repealed  with  a  stronger  solution  of  oxide  of 
lead  in  water,  the  water  was  poured  off  at  the  end  of  four  iiours,  it 
then  gave  a  pale  brown,  and  it  required  that  the  original  liquid  should 
be  diluted  with  four  times  its  bulk  of  water  to  produce  the  same  tint. 
A  fresh  portion  of  the  same  solution  was  then  poured  o\\  the  same 
paper  and  left  for  a  niglit ;  then,  on  testing,  the  liquid  gave  a  brown 
tint,  barely  perceptible,  and  it  required  that  the  original  liquid  should 
be  diluted  with  from  fifteen  to  twenty  limes  its  volume  of  water  to 
produce  the  same. 

From  these  experiments  it  is  clear  that  the  effect  in  question  is  de- 
pendent on  a  power  possessed  by  the  paper  in  common  with  several 
other  porous  bodies  and  organized  fibres,  of  separating  certain  sub- 
stances from  their  solutions,  a  power  sufficiently  well  known,  though 
little  understood.*  In  considering  this  view  of  the  subject  in  the 
present  instance,  there  is  a  circumstance  of  some  practical  importance 
which  it  would  appear  ought  to  follow,  viz.  that  after  the  fibres  of 
the  paper  had  been  saturated  with  the  oxide  of  lead,  then  this  sub- 
stance should  pass  through  in  solution.  To  ascertain  whether  this 
was  the  case  I  made  the  following  experiments. 

I  obtained  a  strong  aqueous  solution  of  oxide  of  lead  by  immersing 
slips  of  clean  lead  in  about  three  quarts  of  distilled  water,  contained 
in  a  two-necked  bottle,  through  which  oxygen  gas  was  passed  and 
maintained  in  contact  with  it,  under  a  slight  pressure.  In  this  manner 
I  procured  a  solution  which  when  quite  clear  yielded  fj^th  of  ignited 
oxide  of  lead.  A  filter  of  paper  rather  less  than  ^  th  of  an  inch 
thick  and  four  inches  in  diameter  was  prepared  and  washed;  then,  by 
fitting  into  one  of  the  two  necks  of  the  bottle  a  siphon  with  equal 
legs,  so  as  to  resemble  Gay-Lussac's  apparatus  for  washing  filters 
(except  that  I  used  a  contrivance  to  prevent  the  necessity  of  the  air  sup- 
plied to  the  bottle  from  bubbling  through  the  solution),  I  was  enabled 
to  allow  the  filtration  to  go  on  with  considerable  regularity  for  many 
hoiu-s.  The  first  portion  of  liquid  which  passed  through  gave  a  pale 
&rown  when  tested ;  when  nine  fluid  ounces  had  passed  through  the 
effect  was  the  same  as  at  first,  and  a  portion  {a)  was  reserved  for 
future  comparison.  When  forty  fluid  ounces  had  passed  through,  the 
liquid,  which  was  quite  clean,  gave  a  much  darker  tint  with  the  test 
than  any  which  had  previously  been  obtained  in  the  experiment.  It 
gave  a  tint  about  equal  to  that  given  with  the  unfiltered  liquid  when 
diluted  with  its  own  volume  of  water  ;  while  it  {i.  e.  the  last  filtered 
portion)  required  to  be  diluted  with  twice  its  volume  of  water  to  pro- 
duce the  same  tint  as  that  given  by  the  reserved  filtered  portion  {a). 
The  liquid  now  passed  through  the  filter  very  slowly ;  it  was  tested 

*  The  effective  filter  mentioned  in  Dr.  Clark's  Notice,  page  384,  is  formed  of 
well-washed  sand,  and  has  been  in  use  during  twelve  months  without  any  appa- 
rent diminution  of  power. 
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again,  when  eight  more  fluid  ounces  had  passed  through,  with  the 
same  result  as  before,  except  that  the  tint  was  a  trifle  darker. 

This  experiment  sufficiently  shows  that  the  effect  contemplated 
does  occur,  and  that  it  would  be  imsafe  to  trust  to  the  action  of  a  filter 
to  separate  oxide  of  lead  from  water  for  an  unlimited  lime. 

Proc.  Chem.  Soc. 


Neiu  Process  for  Silvering  Glass. 

Sir, —  Having  made  several  attempts  to  silver  glass  by  the  process 
described  in  your  Magazine,  vol.  xlii.  p.  408,  being  the  process  de- 
scribed by  Professor  Faraday;  and  as  many  persons  might  be  desirous 
of  performing  these  experiments,  which  are  exceedingly  interesting 
and  beautiful,  and  require  very  nice  manipulation,  I  will  describe  a 
model  which  I  adopted  with  complete  success,  and  seldom  failed  in 
the  attempt.  Add  to  wood  naptha  an  equal  quantity  of  distilled  water, 
imtil  the  naptha  becomes  cloudy;  into  this  mixture  put  a  few  drops  of 
the  silver  solution  mentioned  below,  (I  am  supposing  the  vessel  to  be 
an  ounce  phial,)  and  heat  the  mixture  in  a  hot-water  bath.  In  a  iew 
days  the  solution  will  become  brown;  filter,  and  then  put  in  a  few 
more  drops  of  the  silver  solution.  Finally,  put  in  a  few  drops  of  oil 
of  cassia  and  oil  of  cloves;  a  very  small  quantity  only  is  required. 

In  a  short  time  the  bottle  containing  the  mixture  will  become  of  a 
beautiful  dark  purple  color,  and  ultimately  become  perfectly  white. 
A  few  drops  more  of  the  two  oils  will  make  more  silver  precipitate. 
The  silver  solution  is  prepared  as  follows  : — Dissolve  nitrate  of  silver 
in  distilled  water;  pour  in  a  small  quantity  of  spirits  of  hartshorn  (not 
the  strong  caustic  ammonia)  until  a  small  precipitate  takes  place;  im- 
merse the  bottle  containing  the  mixture  in  warm  water,  and  the  pre- 
cipitate will  redissolve,  and  become  clear.  Lond.  Mec.  Ma"-. 
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On  the  Mamifactiirc  of  Arlificiul  Ultramarine  in  Germany.     Bi) 
M.  C.  P.  Prilckner,  Mamifac taring  Chemist,  at  Hoff,  Bavaria. 

(Extract  from  Erdman's  Journal  de  Chinie  Pratique.) 

MM.  Guimet  and  Kobiquet  were  tiie  first  who  manufactured  ar- 
tificial ultramarine  on  a  large  scale  for  the  wants  of  commerce;  in 
1830,  Levercus  established  a  manut'actory  in  the  environs  of  Cologne, 
and  in  1841,  MM.  Leykauf,  Heine  &  Co.,  also  established  one  at 
Nuremberg;  this  is  now  the  property  of  MM.  Zeltner  and  Heine, 
who  produce  ultramarine  of  every  diflerent  quality  and  price. 

The  process  of  MM.  Leykauf  and  Heine  has  never  been  publisli- 
ed,  but  tlie  information  afforded  me  by  these  gentlemen  as  well  as 
the  researches  to  which  it  has  given  rise,  has  induced  me  to  give  an 
idea  of  the  process  in  the  hope  of  throwing  some  light  upon  this 
branch  of  science. 

16* 
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We  will  first  speak  of  the  selection  of  the  materials,  which  are, 
clay,  sulphate  of  soda,  sulphur,  charcoal  and  a  salt  of  iron,  ordinarily 
green  vitriol,  (protosulphate  of  iron.) 

The  kind  of  clay  employed  has  a  great  influence  on  the  color  of 
the  ultramarine  produced;  it  is  probable  that  the  manufacture  has  of- 
ten been  unsuccessfully  tried  on  account  of  the  use  of  a  too  ferrugin- 
ous clay.  I  employ  a  white  clay,  which  does  not  become  colored  in 
the  fire  and  therefore  contains  very  little  iron;  it  is  a  species  of  dull 
colored  kaolin,  adherent  to  the  tongue,  and  forming  with  water  a  mea- 
gre paste;  it  is  found  in  the  Principality  of  Reuss,  in  the  neighbour- 
hood of  Roschitz  and  is  employed  in  the  fabrication  of  procelain;  it 
contains  about  43  per  cent,  of  alumina.  Other  circumstances  being 
the  same  we  should  prefer  the  clay  containing  the  largest  proportion 
of  alumina. 

The  sulphate  of  soda  employed  at  Nuremberg  is  the  impure  resi- 
due of  the  muriatic  acid  manufactories;  it  is  always  purified  in  the 
establishment,  even  when  it  is  purchased  in  its  refined  state.  This 
operation,  to  which  we  will  again  revert,  is  designed  to  separate  the 
free  muriatic  acid  and  the  salts  of  iron,  which  would  alter  and  might 
even  entirely  destroy  the  blue  color  of  the  ultramarine  produced. 

The  sulphur  is  the  ordinary  roll  brimstone  too  well  known  to  re- 
quire description. 

As  to  the  charcoal,  that  from  dry  wood  answers  perfectly  the  de- 
sired object;  sometimes  coal  is  employed,  we  should  then  select  one 
that  is  dry,  rich  in  carbon,  and  giving  the  smallest  possible  quantity 
of  white  or  grayish  ashes  without  iron. 

The  calcination  of  the  mixture  is  effected  in  muffles  placed  in  a  re- 
verberatory  furnace,  in  which  it  is  more  easy  to  regulate  the  heat  and 
inspect  the  progress  of  the  operation  than  in  crucibles.  These  muffle 
furnaces  are  from  0-90  metre  (35-4  in.)  to  1  metre  (39-33  in.)  in  width, 
and  as  mucli  in  depth,  inside  measurement.  The  muffles  which  it 
contains  are  on  the  i'nside  from  0-55  metre  (21-6  in.)  to  0-60  in  width, 
and  from  0-30  (11-8  in.)  to  0-37  high  ;  for  the  sake  of  economy  we  can 
place  two  or  three  in  the  same  furnace.  They  are  constructed  of  re- 
fractory clay  in  the  same  manner  as  glass-liouse  pots;  their  anterior 
opening  is  closed  by  a  cast-iron  door  sliding  in  a  groove  and  counter- 
poised ;  near  its  bottom,  as  well  as  througli  the  muffle  itself  are  narrow 
slits  to  admit  air  and  observe  the  progress  of  the  operation.  The 
furnaces  are  provided  with  registers,  to  allow  a  complete  control  over 
the  temperature;  we  may  increase  the  durability  of  the  muffles  by 
supporting  them  on  three  ranges  of  bricks,  so  placed  as  to  allow  in- 
tervals between  them  for  the  free  passage  of  the  flame.  When  char- 
coal is  used  as  the  combustible,  it  may  be  added  through  a  door  in 
the  upper  part  of  the  furnace,  as  in  the  ordinary  assay  furnaces. 

Besides  the  muffle  furnace,  we  require  for  the  conversion  of  the 
sulphate  of  soda  into  sulphuret  of  sodium,  a  furnace  resembling  those 
employed  in  the  manufacture  of  soda.  In  my  own  establishment,  I 
have  replaced  the  single  lateral  fire-place  generally  used  by  two  smaller 
ones  placed  opposite  to  each  other;  experience  has  proved  that  a  de- 
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cided  economy,  both  of  time  and  fuel  is  thus  obtained,  particularly 
with  those  furnaces  having  a  hearth  of  more  than  two  metres  (6  ft. 
7  in.)  in  length.  The  construction  of  the  furnace  is  in  other  respects 
too  well  known  to  require  description. 

Besides  these,  the  establishment  should  also  contain  stampers  and 
mills,  for  the  pulverization  of  the  materials,  &c.  We  will  now  pass 
on  to  the  preparation  of  the  materials  and  to  the  fabrication  of  the 
ultramarine. 

The  dry  clay,  broken  into  bits  with  a  wooden  pestle,  is  placed  in 
rectangular  vats,  two  metres  long  by  one  wide;  it  is  sprinkled  with  wa- 
ter and  then  left  to  itself  for  some  days;  it  crumbles  and  falls  into  a 
thick  paste,  which  is  purified  by  levigation  and  settling,  as  in  the 
manufacture  of  porcelain,  in  order  to  separate  the  sand  and  larger 
particles.  It  is  then  preserved  for  use  in  vats  under  a  close  shed,  in 
the  state  of  a  soft  paste,  the  content  of  which  in  dry  clay  is  carefully 
determined  by  trial  whenever  we  wish  to  use  it  for  the  preparation  of 
ultramarine. 

To  prepare  the  sulphate  of  soda,  we  employ,  as  before-mentioned, 
the  residue  of  the  manufacture  of  muriatic  acid  which  is  calcined  in  a 
reverberatory  to  drive  off  the  free  acid  which  it  contains  ;  it  is  broken 
up  into  fragments  of  one  decimetre  (4  in.)  cube,  and  these  plunged  for 
an  instant  into  water ;  for  experience  has  shown  that  the  free  acid  is 
disengaged  with  much  more  readiness  from  a  moist  than  from  a  dry 
salt.  These  are  piled  up  on  the  hearth  almost  to  the  top  of  the  arch, 
arranging  them  in  such  manner  that  the  flame  may  circulate  freely 
over  their  surfaces.  The  heat  is  gradually  raised  to  a  nascent  red, 
at  which  point  all  the  free  acid  has  been  expelled.  The  calcined  salt 
is  then  pulverized,  either  by  stampers  or  between  mill  stones,  into 
grains  the  size  of  mining  powder,  and  mixed  in  a  cask  revolving  on 
its  axis,  with  the  charcoal  and  slacked  lime  in  the  following  propor- 
tions:— 

Sulphate  of  Soda,     .  .  .  100  parts. 

Wood  charcoal,  pulverized,  .  33     '< 

Air-slacked  lime,      .  .  .  10     " 

This  mixture  is  placed  on  the  hearth  of  a  reverberatory  furnace, 
and  covered  with  3  (1-2  in.)  or  4  (1-6  in.)  centimetres  in  depth  of 
slacked  lime,  which  is  spread  over  it  with  an  iron  shovel.  All  the 
doors  of  the  furnace  are  then  closed,  and  as  soon  as  the  mass  is  in 
perfect  fusion  it  is  briskly  stirred,  throwing  in  at  the  same  time  several 
shovelsfull  of  pulverized  charcoal;  it  is  then  allowed  to  stand  some 
time,  until  it  no  longer  disengages  inflammable  gases  from  the  surface 
of  the  liquid.  The  sulphuret  of  sodium  is  taken  out  with  ladles  and 
poured  into  flat  moulds  of  cast-iron,  where  it  solidifies. 

The  sulphuret  of  sodium  mixed  with  carb.  soda  is  dissolved  out  by 
boiling  water,  and  the  solution  allowed  to  become  clear  in  settling 
vats  out  of  contact  with  the  air;  in  these  it  deposits  carbonate  and  a 
little  sulphate  of  lime,  and  often  a  little  crystalized  sulph.  soda, 
(which  is  calcined  and  treated  as  we  have  described)  as  well  as  some- 
finely  divided  charcoal,  which  does  not  settle  till  after  some  days.    It 
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is  of  extreme  importance  to  allow  it  to  settle  for  the  longest  practicable 
period,  as  the  smallest  particles  of  charcoal  would  be  sufficient  in  the 
fire  to  alter  the  shade  of  the  ultramarine.  The  decanted  and  hot  so- 
lution is  then  saturated  with  pulverized  sulphur,  and  concentrated  by- 
boiling  till  it  contains  25  per  cent,  of  dry  bisulphuret  of  sodium;  it  has 
then  a  density  of  nearly  ] -200,  and  marks  25°  of  the  areometer  of 
Baume.  We  use  40  to  50  parts  of  sulphur  for  100  parts  of  crude 
melted  sulphuret  of  sodium. 

After  having  allowed  the  solution  of  sulphuret  of  sodium  to  deposit 
the  slight  excess  of  sulphur  which  it  contains,  it  is  transferred  into 
large  matrasses  of  glass,  which  we  stop  with  great  care,  to  prevent  the 
contact  of  air,  and  thus  preserve  it  to  the  moment  of  employment. 

The  materials  being  thus  prepared,  we  now  proceed  to  the  forma- 
tion of  the  ultramarine  :  in  a  flat  cast-iron  boiler  we  evaporate  50  kils. 
(110-3  lbs.  av.)  of  the  above  solution  of  bisulphuret  of  sodium  to  a 
sirupy  consistency,  and  then  add  a  quantity  of  the  washed  clay,  still 
moist,  equivalent  to  12-5  kils.  (27-5  lbs.  av.)  of  dry  clay,  mixing  them 
together  as  perfectly  as  possible  with  a  strong  iron  spatula.  While 
the  mass  still  allows  itself  to  be  stirred  easily  we  add,  little  by  little,  a 
solution  of  250  grammes  (3860  grs.)  of  crystalized  protosulphate  of 
iron,  perfectly  free  from  copper,  which  must  be  thoroughly  combined. 
This  solution  of  iron  may  be  added  before  the  clay,  if  it  is  preferred. 
Immediately  after  the  addition  of  the  sulphate  of  iron,  the  mixture 
becomes  of  a  greenish  yellow  color,  due  to  the  formation  of  sulphuret 
of  iron;  the  stirring  is  continued  to  perfect  dryness,  when,  having  de- 
tached the  mass  from  the  evaporator,  it  is  to  be  reduced  immediately 
to  the  finest  possible  powder. 

This  powder  is  now  placed  in  the  muffles,  so  as  to  form  a  layer  of 
from  6  (2-4  in.)  to  8  (3-2  in.)  centim.  in  thickness;  each  muffle,  there- 
fore, contains  from  15  to  20  kils.  The  fire  is  raised  until  the  entire 
mass  attains  redness,  and  is  continiied  at  this  heat  from  three-quarters 
up  to  an  hour,  frequently  renewing  thesurfaceof  the  mass  and  allow- 
ing free  access  of  air.  Tiie  mass  becomes  successively  colored  brown, 
yellow,  red,  green  and  blue.  This  part  of  the  operation  demands 
much  attention  and  skill ;  a  low  heat  produces  no  ultramarine,  whilst 
too  high  or  too  prolonged  a  heat  injures  very  much  its  brilliancy. 

When  withdrawn  from  the  muffle,  the  mass  is  well  washed  with 
water ;  the  washings  which  contain  sulphuret  of  sodium,  and  sulphate 
and  sub-sulphate  of  soda,  have  not  yet  been  used  for  any  purpose; 
they  might,  however,  be  reused  for  preparing  the  sulphuret  of  sodium. 
The  residue  of  the  washing  is  drained  in  filter  bags  of  close  cloth,  and 
then  dried  in  a  stove  ;  in  this  state,  its  color  is  generally  green,  or  of  a 
blackish  blue. 

The  dried  mass  being  finely  pulverized  and  passed  through  a  silk 
sieve,  is  then  submitted  to  another  calcination,  in  portions  of  5  to  7 
kils.  at  a  time,  in  muffles  preserved  exclusively  for  this  purpose;  these 
are  from  0-45m.  to  0-50m.  (19-6  in.)  wide  by  0-8m.  to  0-9m.  (35-4  in.) 
in  length.  The  fire  must  be  moderate,  as  a  low  red  heat  is  sufficient 
to  produce  the  desired  color.  As  soon  as  the  blue  begins  to  appear, 
we  must  renew  continually  the  surface  of  the  mass  by  stirring  it  with 
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an  iron  rod,  until  finally  the  color  becomes  of  a  pure  and  beautiful 
blue.  The  operation  lasts  from  half  to  three-quarters  of  an  hour,  and 
no  advantage  is  obtained  by  increasing  either  the  tnne  or  the  inten- 
sity of  the  heat.  The  powder  being  withdrawn  is  allowed  to  cool  in 
contact  with  the  air  on  slabs  of  granite  :  it  sometimes  happens  that 
the  color  acquires  in  cooling  much  more  fire  and  brilliancy. 

The  ultramarine  is  ground  under  granite  stones  of  l-5m.  in  diame- 
ter, and  then  washed  and  separated,  according  to  its  fineness,  into 
different  qualities,  bearing  the  numbers  ^,  0, 1,2,  3,4,  &c. 

An  excellent  process  to  ascertain  the  quality  of  an  ultramarine,  con- 
sists in  heating  it  by  a  spirit  lamp  in  a  glass  tube  through  which  is 
passed  a  cnrrent  of  hydrogen.  The  ultramarine  will  be  so  much  the 
more  unalterable,  and  its  quality  therefore  so  much  superior  in 
proportion  to  the  time  required  to  cause  the  blue  color  to  disap- 
pear. The  natural  ultramarine  does  not  lose  its  color  until  after  one 
or  two  hours,  and  sometimes  more  ;  the  artificial  ultramarine  of  Nu- 
remburg,  marked  0,  at  the  end  of  half  an  hour,  and  the  poorest  quality, 
that  marked  5,  after  the  lapse  of  a  few  minutes. 
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This  improvement  enables  us  to  obtain  with  an  object  glass  of  very 
moderate  dimensions  and  quality  impressions  of  great  field  and  ex- 
qnisite  sharpness.  Thus  with  a  common  object  glass  we  obtain 
views  of  3S  centim.  (15. in)  in  length  by  IScentim.  (4.7  in)  in  breadth, 
perfectly  distinct  over  the  whole  surface,  and  embracing  a  visual  an- 
gle of  more  than  150°. 

The  means  by  which  we  obtain  this  result,  consists,  1st.,  in  a  hori- 
zontal movement  given  to  the  object  glass,  by  which  it  can  be  made 
to  pass  successively  over  all  the  points  of  the  horizon.  2nd.,  in  the 
curves  which  the  plate  is  forced  to  take  by  means  of  clamps  which 
are  adjustable  at  pleasure  :  the  focus  of  objects  most  unequally  distant 
can  thus  be  brought  to  the  surface  of  the  plate. 

The  remarkable  sharpness  of  the  impressions  is  caused  by  the  use 
of  a  narrow  vertical  slit  made  in  the  bottom  of  a  kind  of  cover  which 
accompanies  the  object  glass  in  its  rotation.  This  slit  allows  only  the 
central  rays,  that  is,  only  those  which  have  no  appreciable  aberration, 
to  act  on  the  sensitive  plate. 

It  is  essential  that  the  position  of  the  axis  of  rotation  of  the  object 
glass  should  be  determined  with  perfect  accuracy,  for  unless  this  is  the 
case,  the  images  of  the  objects  to  which  the  apparatus  is  succes- 
sively directed,  before  being  extinguished  and  giving  place  to  the 
succeeding  ones,  change  their  position  on  the  ground  glass  and  of 
course  also  on  the  plate  ;  all  distinctness  is  then  impossible. 

We  obtain  this  proper  position  of  the  axis  with  respect  to  the  object 
glass,  by  moving  the  latter  more  or  less  in  the  tube  which  carries  it, 
until  the  condition  of  perfect  immobility  of  the  images  is  at  length  ob- 
tained. Bui.  Soc.  Encourage. 
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TRASBLATED    FOR    THE    JOURNAL    OF    THE  FRANKLIN   INSTITUTE. 

Prize  for  Effecting  Chemical  Decomposition  by  the  Dry  Way. 

From  the  Proc.  of  the  Societe  d'  Encouragement.    Sitting  of  June  1 1th,  1845. 

On  behalf  of  the  Committees  of  Chemical  and  Mechanical  Arts,  M. 
Dumas  read  the  following  programme  of  a  prize  of  the  value  of  6000 
francs,  to  the  person  making  the  first  practical  application  of  the  action 
of  the  voltaic  pile,  to  effect  chemical  decomposition  by  the  dry  way. 

'•'  It  has  long  been  known  that  the  pile  of  Volta  effects  chemical  de- 
composition when  metallic  solutions  or  moist  bodies  are  interposed 
between  its  poles;  it  is  also  known  by  the  numerous  experiments  of 
Davy,  and  those  of  Mr,  Faraday,  that  the  pile  can  effect  the  decom- 
position of  dry  bodies,  provided  that  they  are  reduced  to  a  state  of 
fusion  by  heat. 

''But,  although  decomposition  by  the  wet  way  has  become  the  base 
of  the  electrotype,  of  galvanic  gilding,  &c.,  yet  the  processes  founded 
on  the  decomposition  of  bodies  by  the  dry  way  has  as  yet  received 
no  practical  application.  Nevertheless  it  appears  to  result  from 
experiments  made  in  England,  by  M.  Napier,  that  electricity  can  be 
applied  in  this  form  to  effect  profitable  decompositions;  that  it  can 
extract  copper  from  the  sulphuret  of  copper;  that  it  can  disengage 
from  melted  iron  several  hurtful  elements,  and  can  effect  these  reac- 
tions with  economy  compared  with  the  effects  which  it  produces  in 
the  wet  way.  "The  society  desires  to  encourage  experiments  tending 
to  confirm  the  use  of  electricity  in  analogous  cases;  it  wishes  to  secure 
the  immediate  study  of  some  useful  process,  but  it  leaves  to  the  com- 
petitors perfect  liberty  as  to  the  particular  application  which  may 
serve  to  effect  this  object.  The  society  will  therefore  award  the  prize 
to  an  application  of  this  kind,  made  on  a  practical  scale  and  fully  des- 
cribed. "In  case  the  prize  should  not  be  completely  merited,  the 
Society  reserves  to  itself  the  right  to  reward  the  attempts  which  may 
have  been  made,  by  gratuities  deducted  from  the  amount  of  the  prize. 
The  competition  will  close  on  the  31st  December,  1846. 


FOR   THE   JOrKNAL   OF   THE   FRANKLIN    INSTITUTE. 

Obituary  of  the  late  George  Crane,  Esq.,  the  founder  of  the  An- 
thracite Iron  manufacture.  By  Solomon  W.  Roberts,  Civil  En- 
gineer. 

George  Crane,  Esq.,  the  founder  of  the  Anthracite  Iron  manufac- 
ture, died  at  his  residence  near  Swansea,  South  Wales,  on  the  10th 
of  January,  1846,  in  the  62nd  year  of  his  age.  Mr.  Crane  was  a  na- 
tive of  Broomsgrove,  Worcestershire,  and  for  fifteen  years  was  en- 
gaged in  the  hardware  business  in  Birmingham,  from  which  he  re- 
tired about  the  year  1820,  with  no  intention  of  again  engaging  in 
business;  but,  becoming  tired  of  an  idle  life,  he  visited  Wales  in  1823, 
and  commenced  making  iron  at  the  Yniscedwin  works,  which  then 
consisted  of  one  small  blast  furnace.     Those  works  are  situated  in 
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Breconshire,  in  the  picturesque  valley  of  the  Tawy,  a  small  river 
which  flows  into  the  Bristol  channel  at  Swansea,  and  they  are  thir- 
teen miles  from  that  port.  When  Mr.  Crane  took  charge  of  them, 
and  for  a  long  time  after,  the  smelting  of  the  iron  ore  found  in  the  vi- 
cinity was  carried  on  with  coke  made  from  bituminous  coal;  but,  as 
an  extensive  field  of  anthracite  coal  existed  in  the  neighbourhood, 
which  was  considered  useless  for  smelting  purposes,  his  attention 
was  early  turned  to  the  importance  of  bringing  that  fuel  into  use;  and 
at  different  periods,  during  fourteen  years,  he  had,  at  a  large  outlay, 
tried  a  variety  of  plans  to  effect  the  object. 

Though  repeatedly  baffled  he  still  persevered,  and  his  efforts  at 
length  were  crowned  with  complete  success.  Finding  that  the  use 
of  this  hard  and  refractory  fuel  caused  his  furnace  to  chill,  he  resol- 
ved to  try  the  effect  of  heating  the  blast  to  a  temperature  sufficient 
to  melt  lead,  upon  the  plan  so  successfully  introduced  by  Mr.  Nielson, 
for  increasing  the  yield  of  furnaces  worked  with  bituminous  coal. — 
Having  made  the  necessary  preparations,  he  began  the  experiment 
with  the  hot-blast  oti  the  7th  of  February,  1837,  in  a  furnace  forty- 
one  feet  high  and  eleven  feet  in  diameter  at  the  boshes.  From  that 
date  until  the  12th  of  March  the  furnace  was  worked  with  roasted 
anthracite  as  the  only  fuel,  and  thenceforward  exclusively  witli  raw 
anthracite  as  it  came  from  the  mine  without  any  preliminary  prepa- 
ration. In  all  respects  JVlr.  Crane's  success  was  complete;  his  fur- 
nace worked  well,  the  yield  was  better  than  with  coke,  and  the  iron 
was  of  superior  quality.  He  felt  that  the  problem  to  which  so  many 
experimenters  had  turned  their  attention,  both  in  Europe  and  America, 
and  to  which  he  had  devoted  so  much  of  his  time,  was  triumphantly 
solved.  He  had  accomplished  the  object  on  an  extensive  working 
scale,  with  continued  and  increasing  success;  and  from  this  period 
dates  the  establishment  of  a  new  and  important  manufacture,  from 
which  the  iron  trade,  both  of  Great  Britain  and  the  United  States,  is 
now  deriving  great  advantages.  The  writer  of  this  notice,  who  was 
at  that  time  sojourning  among  the  iron  works  in  Wales,  visited  Mr. 
Crane's  establishnient  in  May,  1S37,  for  the  purpose  of  seeing  the  pro- 
cess and  of  satisfying  himself  that  the  materials  used  were  similar  to 
those  which  exist  jjo  abundantly  in  Pennsylvania.  Finding  that  the 
great  object  was  accomplished,  and  that  the  results  were  highly  grat- 
ifying, he  communicated  the  fact  to  his  friends  in  Philadelphia,  by 
whom  it  was  shortly  after  made  public  through  the  newspapers.  At 
that  time  there  was  no  blast  furnace  in  Pennsylvania  working  with 
anthracite  coal;  their  number  in  the  State  is  now  twenty-seven,  and 
there  are  several  in  New  Jersey. 

At  the  meeting  of  the  British  Association  for  the  Advancement  of 
Science,  held  in  Liverpool,  in  September,  1837,  Mr.  Crane  attended 
and  presented  a  paper  descriptive  of  his  process,  which  is  printed  in 
the  sixth  volume  of  the  proceedings  of  that  association.  He  had  se- 
cured a  patent  in  Great  Britain  and  had  applied  for  one  in  the  United 
States,  the  issue  of  which  was  for  some  time  delayed,  owing  to  ob- 
stacles which  grew  out  of  the  premature  publication  of  his  process. 
When  great  difficulties  have  been  overcome  by  simple  means  men 
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are  prone  to  depreciate  the  inventor,  and  in  proportion  to  the  num- 
ber of  the  individuals  and  to  the  importance  ofthe  interests  benefitted, 
is  the  pertinacity  with  v/hich  his  claims  are  contested.  After  he  has 
made  plain  a  path  before  untrodden,  his  merits  are  questioned  as  those 
of  Cohimbus  were  by  the  Spanish  courtier,  whom  the  great  Genoese 
so  keenly  rebuked  by  placing  an  egg  on  its  end.  Mr.  Crane's  case 
formed  no  exception  to  this  general  rule.  His  patent  was  infringed, 
and  lie  became  involved  in  a  tedious  and  expensive  litigation  which 
some  of  his  friends  feared  might  end  in  his  ruin.  At  length,  however, 
the  question  as  to  the  validity  of  his  British  patent  was  decided  in  his 
favour,  and  thenceforward  it  became  a  source  of  much  profit  to  him. 
He  extended  his  works  at  Yniscedwin  by  the  erection  of  several  ad- 
ditional furnaces,  and  his  concerns  became  highly  prosperous.  The 
validity  of  his  patent  in  the  United  States  has  not  been  tested,  although 
his  process  is  extensively  used.  He  consulted  the  writer  of  this  no- 
tice as  to  the  expediency  of  entering  into  litigation  on  the  subject  in 
this  country;  who  in  reply  compared  the  case  of  Mr.  Crane  to  that  of 
Eli  Whitney,  the  inventor  ofthe  cotton  gin,  the  value  of  whose  in- 
vention to  the  public  made  it  the  source  of  such  vexation  to  the  pat- 
entee. Mr.  Crane  is  undoubtedly  entitled  to  the  honor  of  being  the 
first  to  establish  the  smelting  of  iron  with  anthracite  coal.  At  the 
time  he  succeeded,  the  business  did  not  exist,  and  ever  since  it  has 
gone  on  increasing.  In  testimony  of  tliis,  the  important  works  ofthe 
Lehigh  Crane  Iron  Company  have  been  named  after  him,  which 
were  erected  and  are  carried  on  under  the  able  superintendence  of 
Mr.  David  Thomas,  who  was  sent  out  from  Wales  by  Mr.  Crane 
for  that  purpose. 

Having  lived  long  enough  to  see  the  object  on  which  his  heart  was 
set  completely  accomplished,  Mr.  Crane  died  suddenly  from  the  effects 
of  a  painful  accident.  Being  somewhat  indisposed,  he  had  received 
two  small  bottles  containing  medical  prescriptions,  one  intended  to  be 
used  internally  and  the  other  as  a  liniment;  and,  by  mistake,  on  the 
night  ofthe  8th  of  January  last,  he  accidentally  took  the  contents  of 
the  wrong  bottle,  which  produced  inflammation  ofthe  stomach  and 
carried  him  off  hi  two  days,  notwithstanding  the  best  medical  aid. — 
He  was  a  man  of  great  excellence  and  purity  of  character,  warmly 
attached  to  the  Episcopal  church,  but  liberal  to  those  of  different  opin- 
ions. He  was  a  friend  to  the  poor  and  active  in  visiting  and  reliev- 
ing the  sick.  He  always  provided  for  the  widows  and  orphans  of 
his  workmen,  and  saw  that  their  orphan  children  were  educated. — 
His  active  exertions  to  promote  the  general  welfare  and  the  moral 
and  religious  improvement  of  those  in  his  service,  furnish  a  bright  ex- 
ample for  the  imitation  of  other  iron-masters.  He  died  unmarried, 
but  hundreds  who  were  employed  by  him  lament  his  loss  as  that  of 
a  father.  He  felt  a  lively  interest  in  the  preservation  of  peaceful  re- 
lations between  Great  Britain  and  the  United  States,  and  took  great 
pleasure  in  hearing  of  American  prosperity.  We  have  reason  to 
trust  that  his  spirit  has  passed  from  works  unto  rewards  in  a  better 
and  more  enduring  country. 

Philadelphia,  March  4th,  1846. 
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Steam  Navigation. 

Through  the  courtesy  of  the  Hon.  George  Bancroft,  Secretary  o 
the  Navy,  we  are  enabled  to  lay  before  our  readers,  part  of  a  large 
mass  of  very  valuable  information  upon  the  subject  of  steam  naviga- 
tion, in  the  possession  of  the  Navy  Department.  It  is  contained  in 
rephes  to  a  circular  of  the  Board  of  Navy  Commissioners,  which 
was  addressed  to  many  practical  men,  as  well  as  to  other  persons, 
and  men  of  science  supposed  to  be  conversant  with  the  subject. 

The  great  importance  of  the  subject  M'onld  make  these  letters 
interesting  at  any  time  ;  but  at  the  present  moment,  when  public 
attention  is  directed  to  ocean  navigation,  and  our  citizens  are  about 
to  contend  with  the  English  for  a  share  at  least  of  a  trade  which  has 
heretofore  been  exclusively  their  own,  the  value  of  such  information 
will  be  more  fully  appreciated.  The  projected  mail  steamers  to  Cowes 
and  Bremen,  and  other  ports;  the  Liverpool  packets,  with  auxiliary 
power,  and  the  proposed  increase  of  the  steam  navy  of  the  United 
States, — lend  force  to  this  remark,  and  give  to  the  subject  an  unusual 
importance  at  the  present  time. 

These  letters  were  written  in  1841,  nearly  five  years  ago,  anii 
great  and  radical  changes  have  since  been  made  in  the  arrangements 
of  steam  vessels.     The  old  English  marine  engine,  with  side  levers 
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and  paddle-wheels,  then  in  almost  universal  use,  first  gave  place  to 
various  kinds  of  direct  action  engines,  and  now  the  old  time-honored 
paddle-wheel  itself  seems  about  to  be  superseded,  for  marine  pur- 
poses, by  various  kinds  of  oblique  propellers.  To  the  genius  of 
Ericsson  in  this  country,  and  the  perseverance  of  Mr.  B.  F.  Smith  in 
England,  this  change  is  due;  and  the  new  systems  introduced  by  them 
seem  destined  to  effect  a  complete  and  speedy  revolution  in  ocean 
navigation. 

It  is  therefore  highly  desirable,  that  more  recent  information  than 
that  contained  in  these  letters,  should  be  obtained,  and  it  is  hoped 
that  they  may  arrest  the  attention,  and  enlist  the  pen,  of  some  one 
who  may  have  the  leisure  and  inclination,  as  well  as  the  ability,  to 
do  the  subject  justice.  Perhaps  the  writers  of  the  letters  may  them- 
selves be  disposed  to  furnish  such  additional  information  as  subse- 
quent experience  may  have  taught.  Com.  Pub. 


Hon.  George  Bancroft,  Secretary  of  the  Navy. 

Sir: — I  am  requested  by  the  Publication  Committee  of  the  Frank- 
lin Institute,  to  address  you  on  a  subject  of  interest  to  the  science 
and  arts  of  our  country,  especially  at  this  time,  when  the  commercial 
communities  are  about  to  associate  themselves  with  the  Government 
in  the  construction  of  steamers  suitable  for  war  as  well  as  commercial 
purposes. 

In  the  year  1841  or  '2,  the  Navy  Commissioners  addressed  Circu- 
lars to  Engineers,  and  others  having  competent  knowledge,  request- 
ing their  views  on  all  points  relating  to  ocean  navigation. 

These  inquiries  were  replied  to,  and  a  mass  of  valuable  information 
was  freely  given  to  the  Department. 

The  object  the  Institute  have  in  view  is  to  spread  before  the  public 
these  communications,  or  such  of  the  information  contained  in  them 
as  may  be  of  importance. 

To  that  end  I  have  been  instructed  to  apply  to  you  for  the  docu- 
ments in  question  (which  shall  be  carefully  preserved  and  returned) 
with  permission  to  publish  them  in  the  Journal  of  the  Franklin 
Institute,  That  Journal  being  the  only  medium  of  publication  for 
subjects  exclusively  connected  with  science  and  the  mechanic  arts, 
in  the  United  States,  it  is  hoped  that  you  will  accord  with  the  Com- 
mittee in  the  utility  of  their  publication,  and  the  appropriateness  of 
the  channel. 

I  aiu,  with  great  respect, 

S.  V,  Merrick, 
President  Frank.  Inst. 


Navy  Department,  March  9,  1846, 
Sir  : — Yours  of  March  4lh  has  been  received.     Many  and  volumi- 
nous reports  were  elicited  by  the  Circular  to  which  you  refer,  which 
the  rulesof  the  Department  do  not  allow  to  be  \vithdrawn  from  its  files; 
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but  every  facility  will  be  extended  to  any  one  tliat  you  may  select  to 
make  copies  of  those  portions  which  you  think  of  sufficient  im- 
portance. 

Respectfully  yours, 

George  Bancroft. 
S.  V.  Merrick,  Esq.,  Pres.  of  the  Frank.  Inst.,  Phila. 


Circular  of  the  Board  of  Navy  Co?nmissioners  relative  to  Sleaiyi 

Navigation,  and  Replies  thereto. 

Navy  Commissioners'  Office,         ) 
3rd  September,  1841.  5 

Gentlemen, — The  Commissioners  of  the  Navy,  being  engaged  in  pro- 
viding an  additional  steam  force  for  the  Navy,  which  has  been  autho- 
rized by  a  late  act  of  Congress,  are  desirous  of  availing  themselves  of 
the  most  approved  and  efficient  plans  of  engines,  boilers,  and  their 
fixtures.  With  a  view  to  gain  full  information  upon  these  subjects, 
they  have  taken  the  liberty  of  addressing  this  letter  to  some  of  the 
scientific  and  practically  informed  gentlemen  of  our  country,  request- 
ing their  aid  on  the  occasion — persuading  themselves  that  the  infor- 
mation desired  will  be  willingly  afforded. 

They  beg  to  be  favored  wilh  your  opinion  upon  the  following 
points  particularly  : —  1st.  As  to  the  horse-power  of  the  engine.  2nd. 
The  kind  of  engine.  3rd.  Should  this  be  single  or  double?  4th. 
Should  it  be  high  or  low  pressure  ? 

It  is  believed  that  high-pressure  engines  may  be  used  on  board 
ships  to  advantage,  by  saving  room,  diminishing  cost,  and  decreasing 
the  labor.  It  is  proposed  to  have  them  calculated  for  vessels  of  three 
sizes.  As  their  burthen  is  not  yet  determined,  the  Commissioners 
would  observe,  that  500  tons  will  be  the  least,  and  700  the  highest 
limit,  to  which  it  is  proposed  to  go  in  their  construction ;  and  they 
would  be  pleased  to  have  an  estimate  for  a  vessel  of  600  tons  also. 

Information  as  to  the  best  form  of  the  boiler,  and  as  to  the  work- 
ing of  the  different  descriptions  of  engines  ;  the  horizontal,  vertical, 
and  angular,  will  be  very  acceptable.  Indeed,  any  information  upon 
any  branch  of  the  subject,  which  you  may  be  disposed  to  communi- 
cate, will  be  thankfully  received.  You  can  best  judge  as  to  the  in- 
formation necessary  to  enable  the  Board  to  come  to  a  satisfactory 
decision  upon  a  subject  so  deeply  interesting  to  the  whole  commu- 
nity;  and  the  Commissioners  beg  the  favor  of  you  to  aftbrd  it — not 
considering  yourself  in  any  degree  restricted  to  the  points  indicated. 
1  am,  Gentlemen, 

Very  respectfully, 

Your  obedient  servant, 

L.   Warrington, 
For  the  Board  of  Navy  Commissioners. 
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To  the  Navy  Commissioners  of  the  United  Slates. 

Gentlemen, — Your  Circular  of  the  3rd  inst.  was  duly  received, 
asking  our  opinions  npon  the  several  questions  propounded  in  relation 
to  steam  power  in  ships  for  the  Navy.  We  cheerfully  submit  the 
following  reply,  though  we  do  so  under  disadvantages,  from  a  Avant 
of  a  more  specific  description  of  the  length,  breadth,  and  draft  of 
water  of  the  vessels  to  be  employed. 

Assuming  a  vessel  to  be  of  600  tons,  we  propose  double  engines, 
with  an  aggregate  power  of  120  horses.  The  question  of  preference 
as  to  high  or  low  pressure  engines  for  marine  purposes,  we  are  unable 
to  decide  with  our  present  experience.  We  would,  however,  recom- 
mend high-pressure,  vertical  engines,  as  an  experiment  of  the  form 
and  arrangement  of  the  model  engines  recently  designed  and  made 
by  us  for  Commodore  Stewart,  of  the  Navy,  which  are  now  at  the 
Navy  Yard  in  this  city. 

The  advantages  resulting  from  engines  of  that  arrangement,  par- 
ticularly that  with  the  vibrating  piston  rod,  is  a  great  saving  of  room 
and  weight,  great  simplicity  of  machinery,  and  diminution  of  cost 
and  labor  in  getting  it  up.  Some  of  these  advantages,  particularly 
the  simplicity  of  machinery,  is  less  evident  in  a  small  model  than  in 
a  full-sized  engine,  arising  from  the  necessarily  distorted  proportions 
of  so  small  a  machine.  Should  the  Commissioners  examine  these 
models,  it  will  afford  us  much  pleasure  to  attend  and  give  such  expla- 
nations in  relation  to  them  as  may  be  required.  The  same  arrange- 
ment is  equally  applicable  to  low-pressure  engines,  requiring  in  addi- 
tion only  the  necessary  condensing  apparatus,  which  is  readily 
arranged  without  a  sacrifice  of  room.  In  recommending  this  engine 
in  a  vertical  position,  it  is  presumed  that  the  power  is  to  be  applied 
to  an  ordinary  paddle-wheel.  We  will  remark,  however,  that  the 
same  arrangement  of  the  piston  can  be  placed  in  a  horizontal  or  an 
angular  engine,  producing  the  same  proportionate  advantages  of 
lightness,  simplicity,  and  economy  of  room,  which  it  does  in  a  vertical 
engine. 

Should  it  be  desirable  to  adopt  the  submerged  paddle-wheel  of 
Lieut.  Hunter,  of  the  Navy,  which  in  our  opinion  possesses  many 
important  advantages  for  a  ship-of-war,  or  the  spiral  propeller,  our 
vibrating  rod  can  be  readily  applied  to  them. 

No  specified  plan  of  boiler  appears  yet  to  have  been  decided  upon 
for  steam  vessels,  as  preferable  to  all  others.  That  which  we  prefer 
for  high  or  low  pressure,  is  cylinder  boilers,  with  fire-places  passing 
under  them,  and  thence  through  a  large  number  of  return  tubes  of 
two  to  three  inches  diameter.  This  arrangement  gives  great  efficiency, 
compared  with  the  weight  and  size  of  the  ordinary  boilers,  is  not 
subject  to  injury  in  the  tube,  from  excessive  heat,  and  is  readily  re- 
paired by  ordinary  workmen,  when  repairs  are  required. 

We  do  not  hesitate  to  express  the  opinion  that  engines  of  this  ar- 
rangement, either  high  or  low  pressure,  can  be  made  with  a  saving 
of  33§  per  cent,  of  room,  cost,  and  weight,  with  equal  efficiency 
when  compared  with  engines  of  ordinary  arrangement. 

As  to  the  angular  engines,  they  are  only  adopted  when  the  arrange- 
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ment  of  the  machine  requires  more  space  in  the  line  of  power,  than 
can  be  attained  in  a  vertical  position  between  the  kelson  of  a  ship 
and  the  cranks,  or  shaft.  No  other  advantage,  it  must  be  observed, 
results  from  this  position,  and  it  is  evident  that  more  space  is  occupied 
by  it  in  a  ship  than  by  a  vertical  engine. 

A  single  engine  could  be  made  of  120  horse  power,  which  would 
occupy  less  space,  and  be  made  for  less  cost,  than  double  engines  of 
the  same  aggregate  power;  but  it  is  believed  that  the  uniformity  of 
motion  produced  by  double  engines  geared  together  at  right  angles, 
particularly  in  a  rough  sea  ;  and  safety,  in  case  of  accident,  by  work- 
ing one  engine,  while  the  other  is  being  repaired,  overbalance  ail 
disadvantages  which  can  be  urged  against  the  double  engine. 

It  will  always  afford  us  much  pleasure  to  reply  to  any  communi- 
cations from  the  Government  Departments,  upon  any  subject  upon 
which  it  is  presumed  we  can  give  information. 

Respectfully  submitted. 

(Signed,)     Baldwin  &  Vail. 

Philadelplday  September  28,  1841. 


David  Conner,  Esq.,  Navy  Commissioners*  Office,  Washington  City. 

Sir: — Your  communication  of  the  3rd  September  came  duly  to 
hand ; — being  absent  tVom  home  is  the  cause  of  not  answering  in 
due  time.  I  am  now  making  a  drawing  for  a  steam  engine  suitable 
for  a  vessel  about  GOO  tons,  calculating  the  hold  to  be  16  feet,  and  the 
draft  of  water,  say,  from  the  bottom  of  the  plank,  12  feet ;  weight  ot" 
engine,  boilers,  water,  &c.,  112  tons.  The  cylinder  is  upright  or  ver- 
tical, and  is  directly  under  the  water-wheel  shaft;  the  piston-rod 
working  through  the  bottom  of  the  cylinder,  connecting  there  to  a 
cross-head  with  a  connecting-rod  on  each  side  of  the  cylinder,  to  the 
cranks  on  the  top  of  the  same.  This  form  of  engine  is  the  plainest 
that  can  be  constructed  of  a  low-pressure  kind;  of  which  you  will 
be  best  able  to  judge  yourselves.  One  of  this  plan  can  be  put  up  on 
board  of  a  vessel  of  tlie  same  power,  as  is  now  putting  up  on  board 
the  Mississippi,  for  about  one  half  the  expense,  and  will  be  one  third 
lighter.  The  cylinder  is  54  inches  diameter,  with  a  stroke  of  6  feet 
2  inciies,  and  is  211  horse  power. 

It  is  the  same  plan  I  had  intended  to  make  a  working  model  on,  at 
the  time  you  were  about  making  proposals  for  the  two  large  steamers 
now  building.  I  shall  take  great  pleasure  in  giving  you  all  the 
information  1  am  able,  according  to  your  letter  above  referred  to.  of 
which  I  will  be  able  to  forward  in  all  next  week,  tosether  with  the 
drawnig  of  the  same. 

Your  obedient  servant, 

(Signed,)     Thos.  Holloway. 

Philadelphia,  Oct.  1,  1S41. 


To  the  Navy  CoDitnissioners. 

Gkntlemen: — In  your  letter  of  the  3rd  September,  you  ask  for 
information  on  several  points;  I  shall  take  great  pleasiu'e  in  connnu- 
nicating  freely  all  the  infurmation  I  am  able, 
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list.  Your  inquiry  as  to  horse  power,  &c.  Tlie  horse  pO'Wer  is  so 
variously  stated  and  differently  calculated,  it  is  a  matter  in  question 
what  a  horse  is  equal  to  in  power  per  day,  hour,  or  minute.  Suppose 
a  horse  to  be  able  to  draw  200  pounds  at  the  rate  of  3^  miles  in  the 
hour,  or  220  feet  per  minute,  with  a  continuance,  drawing  the  weight 
over  a  pulley.  Now  200  x  220  =  44,000,  atone  foot  per  minute,  or  one 
pound  at  44,000  feet  per  minute.  This  will  shew  that  44,000  is  the 
divisor  for  a  horse  power. 

To  calculate  the  power,  find  the  area  of  the  cylinder,  multiply  that 
by  the  effective  pressure  of  the  steam;  say  10,  15,  or  20.  1  say  15 
pounds,  the  product  is  the  weight  the  engine  can  raise,  or  press  in,  or 
resist  in  the  water.  Multiply  this  weight  by  the  number  of  feet  in 
length  the  piston  travels  in  a  minute,  which  will  give  the  momentum 
or  weight  the  engine  can  lift,  press,  or  resist  in  the  water,  one  foot 
per  minute.  Divide  this  by  44,000,  and  the  quotient  will  be  the 
liorse  power  the  engine  is  equal  to. 

On  this  sheet  of  paper  I  have  calculated  the  power  of  the  engine 
of  which  I  made  the  drawing,  54  ins.  diameter,  and  6  feet  2  in.  stroke. 

2nd.  My  opinion  is  decidedly  in  favor  of  a  low-pressure  engine. 
Jt  has  proved  to  give  more  power  than  the  high-pressure,  when  car- 
ried to  great  extremes,  and  is  much  more  safe,  more  pleasant  to  work, 
and  a  greater  saving  of  fuel,  and  has  several  advantages  over  the 
high-pressure.  This  has  been  fully  tested  on  the  Lakes,  when  on  a 
large  scale. 

3rd.  One  engine  placed  in  the  centre  of  the  ship  will  be  a  saving,, 
on  the  first  cost,  of  about  one  third,  and  less  hands  will  keep  it  in. 
order,  takes  less  room,  much  less  in  weight — more  particularly  a  large 
engine  on  the  plan  on  which  I  have  suggested,  is  much  the  best. 
This  engine  has  this  advantage — the  power  is  called  a  direct  power 
within  itself. 

The  English  engine,  say  the  Great  Western,  the  power  is  con- 
veyed in  an  indirect  form  by  side-lever  beams,  in  which  case  the 
power  passes  throughthe  ship,  or  through  a  great,  massy,  iron  framing; 
is  a  very  complicated  engine,  and  has  much  friction  to  overcome. 

Respecting  Boilers.  The  plainest  boiler  is  the  only  safe  one  that 
can  be  used  in  salt  or  sea  water, — a  boiler  that  can  be  got  at  on  all 
the  water  side  or  surface,  as  that  requires  to  be  got  at  to  be  often 
cleaned.  The  fire  surface  also  requires  to  be  got  at  to  keep  it  clean 
from  soot  and  ashes;  and  it  is  necessary  that  a  boiler  should  be  so 
constructed  that  the  workmen  can  with  ease  repair  it,  when  repairs  are 
wanted. 

The  Boiler  I  have  given  the  outlines  of,  is  what  I  call  a  zig  zag 
entry  boiler.  It  gives  a  large  fire  surface,  and  exposes  much  water 
to  the  heat.  This  boiler  has  a  water  bottom,  on  which  the  middle 
legs  are  riveted;  this  bottom  is  where  the  settlings  are  taken  out. 
The  boiler,  although  largo,  (say  16  feet  11  inches  wide,)  is  just  as 
strong  as  tliough  it  was  8  feet,  for  you  will  perceive  it  has  two  com- 
plete arches.  By  so  forming,  it  can  be  put  between  decks,  which  is 
another  advantage.  With  one  boiler  there  will  be  less  fuel  consumed 
(ban  with  two. 
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I  am  in  favor  of  an  iron  boiler.  It  is  a  boiler  on  which  you  can 
depend,  and  if  tight,  will  last  nearly  as  long  as  a  copper  boiler,  I 
have  built  several  boilers  on  the  plan  mentioned,  several  years  back, 
without  water  bottoms,  wiiich  is  an  improvement  both  to  getting  at  or 
discharging  the  sediment,  and  the  manner  it  strengthens  the  upright 
legs;  the  boiler  consumes  but  a  small  proportion  of  fuel,  compared  to 
some  others.  There  is  a  boiler  now  running  on  the  Delaware  which 
has  been  in  use  11  years,  and  is  considered  by  the  owner  to  be  as 
good  as  any  one  on  the  river  at  this  time. 

My  method  of  proportioning  the  boiler  to  the  cylinder  in  fire  sur- 
face is  as  follows: — When  a  boiler  is  made  of  good  proportion  as 
respects  the  draft,  and  the  fire  surface  being  so  that  the  fire  can  act 
on  it;  when  tliere  is  6i  feet  surface  allowed  for  every  horse  power, 
faking  the  within  calculation,  it  will  be  sufficient  even  with  indifferent 
fuel.  This  boiler  will  consume  per  hour  7  to  10  pounds,  according 
to  the  strength  of  the  coal. 

An  upright  perpendicular  cylinder  is  much  the  best.  The  friction 
is  less,  and  the  engine  less  liable  to  work  itself  out  of  order.  An 
horizontal  engine  is  the  next  best ;  but  it  has  much  friction  to  over- 
come, and  is  liable  when  put  up  on  a  large  scale  to  work  itself  out  of 
order  ;  besides  it  takes  more  room  in  the  vessel. 

An  angular  engine  is  one  of  the  worst;  it  cannot  be  balanced  even; 
it  is  difficult  10  place  the  valves  to  it,  without  a  loss  of  steam ;  and  on 
the  whole  has  many  very  bad  qualities. 

On  this  engine  of  mine  perhaps  you  will  inquire  how  it  is  to  be 
packed,  as  the  engine  connecting  shaft  is  directly  on  the  cylinder  top. 
There  may  be  two  large  man  doors  on  the  top  that  can  be  taken  up 
with  half  the  trouble  of  lifting  the  whole  top,  and  tlie  men  can  pack 
the  cylinder  inside,  when  on  the  bottom  centre. 

I  am,  &c., 
(Signed)  Tuos.  Hollowav. 

Philadelphia,  Oct.  11,  1841. 

A  steam  engine  the  cylinder  of  which  is  54  inches  in  diameter  with- 
a  stroke  of  6  feet  2  inches,  making  23  double  strokes  per  minute. 

Area  of  the  cyUnder       .  .  .  2290 

Carrying  15  lbs.  of  steam  in  boiler        .  .15 
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12  feet  4  in.  x  23  (the  number  of  double  strokes)  =  283| 

44,000)    973S225  (  22U 

To  Com.  L.  Warrington,  Navy  Comrn'r,   Washington  City. 

Sir. — On  my  return  from  the  survey  of  the  boundary  between  the 
United  States  and  the  British  Provinces,  I  had  the  honor  to  receive 
your  letter  of  3rd  September,  requesting  my  opinion  on  certain  points- 
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relating  to  the  plans  of  steam  vessels.  While  1  fully  appreciate  the 
compliment  which  is  paid  me  by  considering  that  any  hints  from  me 
would  be  of  value  to  the  Board  of  Navy  Commissioners,  I  am  only 
in  return  expressing  my  regret  tiiat  my  time  is  so  fully  occupied  for 
the  present  in  the  service  of  a  co-ordinate  department  of  the  govern- 
ment as  to  preclude  my  replying  in  so  full  and  ample  a  manner  as  I 
could  have  wished.  To  give  a  reply  which  would  be  properly  satis- 
factory, would  include  a  draft  of  a  vessel  and  engine.  So  far,  how- 
ever, as  my  leisure  and  existing  circumstances  will  permit,  I  beg 
leave  to  state  my  views  on  the  points  you  have  submitted  to  me. 

1st.  In  relation  to  the  horse  power  of  the  engine,  that  term  is  so  ex- 
tremely vague,  and  the  application  of  the  usual  mode  of  estimating 
the  tonnage  of  vessels  to  steamers,  so  loose  that  1  cannot  reply  in 
express  terms  to  this  question. 

2nd.  I  consider  that  for  a  ship  of  war,  an  engine  composed  of  two 
inclined  cylinders,  working  at  right  angles  to  each  other  upon  tlie 
same  shaft,  would  be  the  best,  in  consequence  of  its  occupying  tl.\e 
least  room,  and  having  all  its  most  important  parts  below  tlie  water 
line.  One  of  the  cylinders  would  be  most  conveniently  placed  before, 
the  other  abaft  the  shaft.  In  bringing  this  subject  before  the  engi- 
neers, and  naval  constructors  to  whom  the  plan  of  the  vessels  will 
finally  be  committed,  I  would  venture  to  suggest  an  idea  I  have  long 
dwelt  upon,  and  which  I  believe  is  capable  of  advantageous  practical 
application.  It  is  a  fact  ascertained  from  universal  experience,  that, 
in  absolute  contradiction  of  all  theory,  every  foot  which  can  be  added 
to  the  velocity  of  the  circumference  of  the  paddle  wheel  gives  an  ad- 
ditional foot  to  the  speed  of  the  vessel.  Our  engineers  have  hitherto 
sought  to  attain  this  object  by  increasing  the  speed  of  the  piston,  and 
augmenting  the  diameter  of  the  water  wheel.  So  far  as  mere  speed 
has  been  the  object,  this  method  has  been  successful,  but  the  success 
has  been  attended  with  two  obvious  defects.  (1.)  The  piston  is  driven 
at  such  a  rate  that  the  eliicient  pressure  of  the  steam  is  much  dimin- 
ished, and  hence  the  resistance  which  is  overcome  is  very  tlir  beneath 
the  estimate  of  the  lorce  of  the  engines  in  horse  powers  by  the  usual 
formula.  (2.)  The  wheel  has  been  increased  to  such  a  diameter  as  to 
render  the  vessels  crank,  and  would  in  a  vessel  of  war  expose  an 
enormous  surface  to  an  enemies'  lire. 

I  conceive  that  by  recurring  to  the  original  form  of  Watts'  engine, 
in  which  the  sun  and  planet  wheel  was  employed  instead  ofthe  crank, 
these  objections  might  be  obviated.  The  property  of  this  apparatus 
is  to  give  to  the  shaft  of  a  given  engine  twice  as  many  revolutions  as 
are  given  by  a  crank.  A  wheel  of  half  the  diameter,  therefore,  if 
thus  driven,  would  have  the  same  velocity  at  its  circum.ference,  as  one 
of  the  ordinary  dimension  if  driven  by  a  crank  ;  or,  a  piston  moving 
with  half  the  speed  would  give  an  equal  velocity  to  a  given  wheel. 
It  will  be  obvious  that  in  planning  a  new  engine  both  of  these  might 
be  partially  accomplished.  The  piston  might  be  made  to  move  slow- 
er, and  the  diameter  of  the  wheel  lessened,  each  to  a  limit  less  than 
half  of  what  would  be  adapted  to  the  use  of  the  crank. 
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3rd.  In  my  reply  to  the  second  question,  I  have  proposed  an  engine 
consisting  of  two  cylinders.  Tiiis  has,  in  ordinary  cases,  the  advan- 
tage of  much  greater  regularity  of  motion,  causing  less  strain  upon 
the  vessel,  and  less  wear  in  the  engine  itself.  In  a  war  steamer  it 
would  be  further  useful,  as  it  would  be  possible  to  construct  the  en- 
gine so  tliat  either  cylinder  might  be  used  independently,  and  thus,  in 
case  of  an  accident  happening  to  one,  the  vessel  would  not  be  wholly 
crippled. 

4th.  The  high  pressure  engine  has  the  advantage  of  simplicity,  and 
of  being  of  less  size  and  weight  than  the  low  pressure  engine.  It  has 
also  the  advantage  of  giving  a  greater  power  with  a  given  expendi- 
ture of  fuel.  The  first  of  these  advantages  is  counter-balanced  by  the 
increased  risk  with  which  its  action  is  attended,  and  the  second  ceases 
altogether  when  the  condensing  engine  is  driven  by  steam  of  medium 
pressure,  acting  expansively.  It  is  a  matter  of  strict  mathematical 
calculation,  confirmed  by  the  experience  of  the  pumping  engines  of 
Cornwall,  that  steam  working  at  a  pressure  of  56  pounds  and  cut  off  at 
one-eighth  of  the  stroke,  will  do  twice  as  much  work  in  the  same 
engine,  at  the  same  expense  of  fuel,  as  when  it  is  used  at  a  pressure 
of  2h  pounds,  and  not  cut  off.  On  the  other  hand,  in  order  that  a 
high  pressure  engine  shall  have  double  the  force  of  a  low  pressure 
engine  of  equal  dimensions,  it  must  be  worked  with  steam  of  a  pres- 
sure of  300  pounds.  I  should,  however,  consider  that  steam  of  5G 
pounds  is  rather  beyond  the  limit  of  safety,  as  the  inattention  of  a  few 
minutes  might  raise  it  to  an  explosive  height,  and  should  advise  that 
the  boilers  be  calculated  to  bear  about  30  pounds  per  inch,  and  the 
steam  cut  off  at  one-fourth  of  the  stroke.  In  respect  to  the  form  of 
boilers,  1  should  consider  that  borrowed  from  the  locomotive  engine 
as  superior  to  any  other,  and  that  it  ought  to  be  furnished  with  a 
blower  to  adapt  it  for  the  burning  of  anthracite  coal.  I  would  also 
recommend  that  each  boiler  have  a  small  separate  engine  for  supply- 
ing it  with  water  while  tlie  main  engine  is,  from  any  cause,  thrown  out 
of  action. 

Such,  sir,  are  the  points  on  which  I  am  at  present  prepared  to  give 
an  opinion,  and  it  would  give  me  pleasure  at  some  future  period  to 
reply  at  greater  length  to  the  important  questions  you  have  proposed. 

I  am,  &c., 
(Signed.)  J.  Renwick. 

Columbia  College,  New  York,  Oct.  4,  1841. 


To  Com.  Lewis  W  AnviiyGTo:<;,  Board  of  Nat>t/  Commr^  s., Washington. 

Sir — Your  letter  of  3rd.  September  last  was  received.  The  reply 
has  been  delayed  by  an  attack  of  fever  and  ague,  which  I  must  beg 
you  to  receive  as  an  apology  for  the  apparent  neglect. 

1st. — The  first  point  on  which  information  is  desired,  relates  to  the 
horse  power  of  the  engine. 

This  query  is  not  altogether  definite, — whether  referring  to  the  es- 
timate of  horse  power,  as  used  in  this  country,  compared  with  that 
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used  in  England,  or  the  comparative  horse  power  in  regard  to  the 
tonnage  of  the  steamers.  I  shall  therefore  first  endeavor  to  give  you 
a  simple  explanation  of  the  horse  power  of  steam  engines,  and  the 
basis  of  the  calculation. 

In  order  to  form  an  accurate  estimate  of  the  power  necessary  to 
drive  machinery  of  various  kinds,  saw  mills,  gristmills,  cotton  facto- 
ries and  subsequently  steam  boats,  it  occurred  to  Mr.  Watt,  who 
brought  the  steam  engine  into  practical  use,  to  fix  upon  an  unit  of 
power,  and  as  horses  were  much  used  for  driving  machinery,  the 
power  of  a  horse  was  chosen  as  the  unit.  After  various  experiments 
he  decided  the  average  working  power  of  a  horse  to  be  equal  to 
raising  33,000  pounds  avoirdupois,  over  a  pulley  one  foot  high  in  one 
minute  of  time. 

This  force  has  subsequently  been  adopted  as  the  unit,  or  horse 
power,  in  most  of  the  books  on  mechanics,  and  is  used,  whether  the 
propelling  force  be  wind,  water,  or  steam;  and  the  principle  of  the 
calculation  is  to  reduce  the  whole  force  exerted  into  pounds  weight, 
moving  at  the  rate  of  one  foot  space  in  one  minute  of  time,  which  di- 
vided by  33,000  pounds,  the  unit,  or  horse  power,  gives  the  number  of 
horses  power  exerted;  and  this  compared  with  the  number  of  horses 
power  required  to  perform  the  duty  desired,  enables  the  engineer  to 
regulate  the  power  of  his  machinery,  to  produce  the  result  required. 
In  estimating  the  power  of  the  steam  engine,  it  evidently  rests  upon 
two  points;  first  the  eff'ective  pressure,  or  actual  force  in  pounds  ex- 
erted on  the  piston,  after  deducting  the  waste  of  friction  and  loss  of 
power  of  the  steam  by  the  radiation  of  heat  from  surfaces  exposed  to 
the  atmosphere,  together  with  the  resistance  of  the  atmosphere  against 
a  vacuum. 

Secondly,  The  speed  at  which  the  force  of  steam  on  the  piston  is 
capable  of  moving  the  piston, — these  two  requisites,  viz.  effective 
pressure  on  the  surface  of  the  piston,  taken  in  pounds  on  the  number 
of  square  inches  contained  in  the  piston,  combined  witli  the  velocity 
in  feet  per  minute  at  which  the  piston  moves,  form  the  total  power 
of  the  engine,  which  divided  by  the  unit  of  power  of  one  horse,  or 
33,000  pounds,  gives  the  number  of  horses  power;  from  which  results 
the  simple  Ibrmula. 

To  ascertain  the  number  of  liorses  power  of  a  steam  engine,  mul- 
tiply the  area  of  the  piston  in  square  inches  by  the  effective  pressure 
on  each  square  inch  of  the  piston,  and  the  product  by  the  velocity  or 
number  of  feet  per  minute  the  piston  moves. 

The  result  is,  the  full  force  exerted,  taken  at  the  velocity  of  one 
foot  per  minute,  and  divided  by  33,000,  gives  the  number  of  horses 
power  ;  in  other  words — D,  diameter  of  cylinder  in  inches;  F,  effective 
force  in  pounds  or  square  inch  of  cylinder;  V,  velocity  in  feet  per  min- 
ute at  which  the  piston  moves;  the  theorem  then  follows,  D^  x  .  7854 
area  of  cylinder  or  piston  in  square  inclies. 

V,  Velocity,  length  of  stroke  in  feet  multiplied  by  the  number  of 
strokes  per  miimte,  multiplied  by  h,  for  the  up  stroke  and  the  down 
stroke,  equal  the  number  of  feet  passed  through  in  one  minute  of 
time. 
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A,  Area  of  cylinder  in  square  inches,  multiplied  by  F,  the  product 
multiplied  by  V,  and  the  whole  divided  by  33,000,  number  of  horses 

A  X  F  X  V 

power,  — —  =  number  of  horses  power. 

^  '         33,000 

In  England  it  has  been  the  custom  to  use  steam  for  condensing  en- 
gines at  a  very  low  pressure,  about  2  pounds  to  3  pounds  on  the 
square  inch  of  the  safety  valve,  resting  the  chief  dependence  for  pow- 
er on  the  force  of  the  vacuum,  which  in  well  constructed  steam  en- 
gines exerts  a  force  of  13  to  14  pounds  on  the  square  inch  of  the  pis- 
ton, without  allowance  for  waste  or  friction.  This  plan  of  working 
was  found  to  be  most  economical  in  regard  to  consumption  of  fuel, 
and  also  in  the  duration  of  the  engine,  as  the  joints  were  less  liable 
to  be  put  out  of  order,  than  with  a  higher  pressure;  and  working  at 
this  low  pressure,  the  effective  force  of  steam  was  the  same  in  all 
cases. 

The  effective  force  of  steam  exerted  on  the  piston  has  been 
variously  estimated,  from  7  to  9  pounds  on  the  square  inch  of 
piston,  but  1  am  inclined  to  think  that  a  medium  between  the  two,  or 
8  pounds  pressure  effective,  will  not  be  found  too  great  in  engines  at 
5  pounds  pressure  on  the  square  inch  of  boiler,  as  shown  by  the  safe- 
ty valve,  or  steam  mercurial  gauge,  and  shall  adopt  8  pounds  as  the 
effective  pressure  in  the  calculation  of  the  English  condensing  steam 
engines  working  with  the  government  regulation  of  safety  valve,  one 
of  which  is  under  lock  and  key  and  opens  at  a  pressure  of  5  pounds 
on  the  square  inch.  The  speed  of  the  piston  is  generally  taken  as 
the  same  where  the  length  of  crank  or  stroke  is  the  same,  and  with 
7  feet  stroke,  the  longest  used  in  the  British  marine  engines,  15  revo- 
lutions are  allowed,  making  the  velocity  in  feet  per  minute  at  which 
the  piston  moves,  15  double  strokes,  or  30  single  strokes  of  7  feet  = 
210  feet  per  minute,  which  is  the  speed  of  the  pistons  of  the  Great 
Western  Steam  Packet  which  has  now  run  for  three  years  with  most 
extraordinary  regularity  between  this  city  and  Bristol,  England. 

The  ingenuity  of  American  engineers  (who  choose  to  think  and 
judge  for  themselves  without  regard  to  the  laws  established  by 
Messrs.  Bolton  &  Watt,  which  English  engineers  do  not  venture 
to  question  or  swerve  from)  discovered  that  steam  of  a  high 
pressure  used  expansively,  (that  is  the  full  force  of  the  steam  in  the 
boiler  suffered  to  act  upon  the  piston  for  a  certain  portion  of  the 
stroke,  then  shut  off,  and  suffered  to  expand  for  the  remainder  of  the 
stroke,  after  the  communication  with  the  boiler  had  been  shut  off,  by 
a  very  simple  contrivance  called  the  half  stroke  or  cut  off  valve,  was 
peculiarly  adapted  for  the  propelling  of  boats)  adopted  the  plan  of 
working  with  an  additional  pressure  of  steam  in  the  boiler. 

This  in  the  first  instance,  was  suffered  to  act  with  full  force  on  the 
piston  for  half  the  length  of  stroke,  when  the  communication  with 
the  boiler  or  source  of  supply  of  steam  was  shut  off,  and  the  steam 
in  the  cylinder  sufficient  to  continue  the  power  for  the  remainder  of 
the  stroke  by  its  known  quality  of  expansion,  which  was  found  to  be 
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in  the  direct  ratio  of  the  increase  of  bulk,  that  is,  one  cubic  foot  of 
steam  at  a  pressure  of  10  pounds,  suffered  to  expand  to  two  cubic 
feet,  would  exert  a  pressure  of  very  nearly  5  pounds. 

Steam  used  in  this  manner  would,  for  one  half  the  time,  exert  a 
power,  which,  if  continued  the  whole  stroke,  would  require  double  the 
evaporating  power  of  boiler,  while  the  effect  in  propelling  a  vessel, 
like  the  action  of  oars,  would  be  in  far  greater  proportion  than  one 
half;  since  the  vessel  once  put  in  rapid  motion,  will  by  its  own  mo- 
mentum continue  its  velocity  through  the  water,  very  little  diminish- 
ed before  the  next  stroke  commences  with  full  force  of  steam  of  the 
boiler. 

In  practice  it  was  soon  found  that  the  engine  acted  with  greater 
force  by  varying  the  position  of  the  stroke  at  which  it  was  cut  off 
from  the  half  stroke  to  the  i,  i,  -i,  and  in  the  De  Witt  Clinton  steam- 
er,  running  on  the  Hudson  River,  I  have  known  the  steam  cut  off  at 
16  inches  of  the  stroke  while  the  full  stroke  was  ten  feet,  equal  to 
y2_ths  of  the  full  stroke. 

In  addition  to  variation  in  the  position  of  the  stroke  at  which  the 
steam  was  cut  off,  the  pressure  of  steam  on  the  square  inch  of  boiler 
was  gradually  varied  from  3  to  10,20,  30,  and  latterly  I  have  knov/n 
the  boats  rumiing  on  the  Hudson  River,  with  condensing  engines,  use- 
ing  steam  at  a  pressure  of  40  and  50  pounds  on  the  square  inch  of 
boiler. 

It  is  obvious  that  with  so  great  variation  in  the  source  of  power, 
the  pressure  of  steam,  that  there  could  be  no  comparison  of  horse 
power  derived  from  the  mere  diameter  of  cylinder  and  length  of 
stroke,  'and  the  consequence  has  been  that  tlie  use  of  the  term  of 
hoi-ses power  has  been  abandoned  with  us  in  connexion  with  the  boat 
or  marine  engines. 

Twenty  years  observation  and  experience  of  the  changes  which 
have  been  made  in  the  same  engines  and  boats,  by  substituting  cylin- 
ders of  larger  diameter  (by  which  the  pressure  of  steam  used  has 
been  reduced,  and  this  with  advantage  to  the  speed  of  the  vessel,  with 
the  same  consumption  of  fuel.)  satisfied  me  that  there  is  a  limit  of  pres- 
sure of  steam,  which  combines  the  advantage  of  speed  with  an  ad- 
ditional security,  both  against  the  leakage  of  joints  and  against  ac- 
cident by  the  straining  of  boilers,  which  at  a  pressure  of  50  pounds 
on  the  square  inch  will  require  more  frequent  repair  and  be  more  lia- 
ble to  leak  at  a  less  pressure. 

I  would  venture  therefore  to  suggest  to  the  Soard  the  propriety  of 
adhering  to  the  English  plan  of  designating  the  power  of  the  steam 
engine,  by  the  established  comparison  of  horse  power  as  used  in  all 
other  cases  of  machinery,  and  to  enable  you  to  hold  the  comparison 
just,  in  all  cases,  recommend  that  10  pounds  pressure  on  the  square 
inch  of  the  boiler  be  adopted  as  the  standard  or  limit  of  pressure  for 
the  marine  condensing  engines  of  the  navy,  working  expansively,  and 
cut  off  at  h  the  length  of  the  stroke. 

This  will  give  a  constant  effective  pressure  on  the  square  inch  of 
piston  of  about  9-9  lbs. 
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To  render  the  comparison  between  engines  of  different  length  of 
stroke  uniform,  it  will  be  necessary  to  establish  the  velocity  m  teet 
for  the  different  lengths  of  stroke;  for  which  object,  as  water  wheels 
of  large  diameter  are  found  more  effective,  I  would  propose  to  adopt 
15  revolutions  of  the  water  wheel,  as  the  speed  for  water  wheels  ol 
about  30  feet  diameter  =  94  feet  circumference  at  the  extreme  di- 
ameter X  15  revolutions  per  minute  x  84870  leet  velocity  ol  exterior 

56'5S0 
of  wheel  per  hour,  from  which  deduct  i,  28290,  56-580,  or  — —  = 

10  7-10  miles  per  hour  through  the  water,  the  allowance  of  one  third 
loss  of  speed  is  greater  than  will  be  found  in  practice  with  vessels  ot 
aood  model  ;  but  it  is  a  safe  allowance,  and  1  do  not  think  will  differ 
much  in  the  vessels  ''Missouri"  and  "Mississippi,"  now  nearly  ready. 
Taking  15  revolutions  as  the  speed  of  these  two  steamers,  the  veloci- 
ty of  the  pistons  will   be  as  follows: 

Mississippi  7  feet  stroke  x  2  =  14  feet  x  15  =  210  feet  per  minute. 
Missouri     10  "  X  2=  20    '=     X  15  =  300 

And  the  calculation  of  horses  power  as  compared  with  the  Great 
Western  Steamer  will  be  as  follows  : 

"Mississippi,"  engine  working  at  a  pressure  of  10  pounds  on  the 
square  inch  of  boiler  expcinsively,  cutting  off  at  h  the  length  of  stroke, 
effective  pressure  on  the  piston  9-9  lbs,  on  the  square  inch. 
^Diameter  of  piston  75  inches,  area  4418  square  inches. 
X  by  velocity  of  piston,  210 

927780 
X  by  effective  pressure  9-9  lbs. 

_  by  unit  of  horse  p'r  33000  lbs.    )  91850-220 

278-33  h.  p'r  of  each  engine. 
278-33     "  "  '• 


556.66     '•  thecombin'deng's. 

Steamer  "Missouri,"  cylinder  62-72  in.  diameter,  10  feet  stroke,  30 
strokes,  working  at  the  same  effective  pressure. 
Diameter  of  cyl's,  62-75,  area  =  3092 
X  Velocity  of  piston   in  feet        300 

927600 
X    by  effective  pressure  9-9  lbs. 

33000  )         9183240 


278-27    horses  power  of  each  engine. 

278-27  "  "  " 


556-54  "     combined 
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Steamer  Great  Western. 

Length  from  fore  part  of  figure  head  to  after 
part  of  taffarel 

Length  between  perpendiculars 

Length  of  keel 

Breadth  in  the  clear,  of  paddle  boxes 

Breadth  over  paddle  boxes 

Depth  of  hold 

Tonnage  measurement 

Length  of  engine  room 

Diameter  of  cylinder 

Length  of  stroke 

Diameter  of  water  wheel 

Number  of  floats 

Depth  of  floats  -  -  - 

Length  of  floats 

The  ordinary  pressure  of  steam  used  by  the  Great  Western  is  3^ 
lbs.  on  the  square  inch  of  boiler,  and  although  the  arrangement  for 
working  expansively  is  annexed  to  the  engine,  I  believe  the  effective 
pressure  of  steam  will  not  exceed  8  pounds  on  the  square  inch  of 
piston. 

The  steam  power  therefore  at  15  revolutions  of  the  water  wheel 
will  be  as  follows  : 

Cylinder  73^  in.  diameter  —  area  4243 
X    by  velocity  7  x  2  x  15  210 


236  feet. 

212    " 

205    " 

35    «   4  in. 

59    «    S  « 

23    «    2  « 

1 340  tons. 

72  feet. 

12h  in. 

7  feet. 

2S    "  9  in. 

4 

Ih  in. 

10  feet. 

891038 


X    by  effective  pressure  8 

-^  by  unit  of  horse  p'r  33000  )  7182-240 


216  horses  power  of  each  engine. 
216  "  "  « 


432  horses  p'r  of  combined  engines. 

In  the  logs  of  the  Great  Western's  first  voyage,  published  in  Bristol 
on  4  July,  1838,  the  combined  power  of  the  engines  is  rated  by  Peter 
Maze,  chairman  at  a  meeting  of  stockholders  held  2nd.  June,  1838,  at 
450  horses  power  ;  but  the  revolutions  per  minute  in  the  log  fall  short 
of  15,  and  should  rate  her  power  beyond  that  now  stated,  432  horses. 

The  Great  Western's  tonnage  is  rated  at  1340  tons,  but  I  have  not 
at  the  moment  access  to  the  British  calculation  of  tonnage  for  steam- 
ers, in  which  I  believe  there  is  an  allowance  made  for  steamers,  dif- 
ferent from  that  of  sailing  vessels.  Ky  our  Custom  House  measure- 
ment, as  an  ordinary  sailing  vessel,  she  would  register — 

Length  of  deck  less  ^  breadth  of  beam  X  by  beam  x  half  breadth 

r        ■  121356 

of  beam  -:-  95  feet  212  —  21-19  =  190-81  X  35  ft.  4  m.  =  -—  = 

95 

1273-7  tons  burthen.     The  proportion  of  horses  power  to  the  tonnage 
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of  the  vessel  will  therefore  be  1340  tons  -^  by  horses  power  450  = 
2-98  tons  to  the  horse  power;  or  1273-7  tons  —  by  horses  power  432 
=  2-93  to  the  horse  power. 

The  total  weight  of  Steamer  "Great  Western"  ready  for  sea,  is  stated 
at  2372  tons,  and  her  draft  of  water  at  2305  tons  4,  0,  25,  equal  to  16 
ft.  S  in;  which  after  running  for  12  months  will  not  be  far  short  of  17 
feet. 

As  this  vessel  appears  to  have  been  one  of  the  fastest,  and  most 
serviceable  that  England  has  produced,  1  should  be  inclined  to  re- 
commend her  proportions  of  horse  power  and  tonnage  until  the  ex- 
perience of  the  performance  of  our  own  steamers  should  furnish  other 
data  for  estimating  the  relation  between  the  horse  power  and  tonnage, 
and  would  propose  for  large  steamers,  necessarily  of  much  draft,  one 
horse  power  to  3  tons  of  vessel;  for  smaller  vessels  the  proportion  of 
horse  power  to  the  tonnage  must  vary  accordingly  to  the  model  and 
draft  of  water,  which  may  be  predicated  on  the  performance  of  our 
own  steamers. 

The  next  query — the  kind  of  engine. 

The  performance  of  the  Lightall  engine,  as  it  is  called,  on  board  the 
steamer  "  Kamschatka,"  lately  built  for  the  Russian  Government, 
would  go  to  show  that  the  objections  the  Board  appointed  in  1839 
(consisting  I  believe  of  Capt.  M.  C.  Perry,  Chief  Eng.  Chas.  H. 
Haswelland  myself)  found  to  this  plan  of  engine,  were  well  founded; 
and  I  have  been  strengthened  m  this  position  by  the  opinion  of  all 
the  practical  steam  engineers  in  this  place. 

The  comparison  of  the  kinds  of  engines  to  be  used  is  reduced — 

1.  To  the  British  form  of  marine  engines  on  board  the  "Mississippi." 

2.  To  the  inclined  "  "  "  "        "Missouri." 

3.  And  a  very  simple  plan  of  engine,  placing  one  cylinder  forward 
and  the  other  aft  of  the  line  of  the  water  wheel  and  shafts — the  cylin- 
ders lying  at  the  same  angle,  and  connected  from  the  cross  head  di- 
rectly with  the  crank  pin  of  the  crank. 

The  first  plan  has  the  disadvantage  of  a  limited  length  of  stroke,  re- 
gulated by  the  depth  of  hold,  which  in  vessels  of  ordinary  draft  and 
depth  of  hold,  say  23  to  24  feet,  cannot  exceed  7  feet  stroke  to  23  feet 
hold.  This  reduces  the  stroke  so  much  for  vessels  of  light  draft  of 
water  that  I  should  prefer  either  of  tlie  two  latter  plans  of  engine. 

The  British  marine  engine  has  an  additional  weight  of  cast  iron 
framing  which  increases  the  weight  necessary  for  engines  of  the  same 
horses  power,  without  any  equivalent,  as  far  as  I  have  been  able  to 
discover,  as  I  cannot  conceive  the  advantage  of  a  cast  iron  framing, 
perfectly  rigid  and  unyielding,  erected  upon  a  wood  foundation,  such 
as  that  of  a  ship,  which  from  its  nature  must  yield  in  pitching  and 
rolling  in  a  heavy  sea. 

The  truth  of  this  position  has  been  shown  by  the  fact  of  the  cast 
iron  framing  of  the  Steamer  "Great  Western,."  and  I  believe  every  other 
British  steamer  that  has  entered  this  port,  having  broken  in  certain 
parts,  although  made  of  a  strength  which  it  was  supposed  would  in- 
sure it  against  accident. 

I  am  therefore  of  opinion  that  either  of  the  two  last  forms  of 
engine  will  be  found  more  effective  with  the  same  quantity  of  fuel. 
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The  inclined  form  of  engine  as  used  on  board  the  ''jMissouri"  pos- 
sesses the  following  advantages  over  the  British  Marine  engine  : 

1st,  The  engine  is  lighter  by  the  difference  between  the  cast-iron 
framing  used  in  the  British  vertical,  reversed  beam  engine,  and  the 
wood  framing  used  in  the  inclined  engine. 

2d,  The  framing  of  the  inclined  engine  where  the  cylinder  is  at  one 
end  of  the  framing,  and  the  cranlv  plnmmer  block  at  the  other  end  of 
the  same  pieces  of  framing,  binds  the  parts  more  perfectly  together 
than  can  be  done  in  the  British  engine,  inasmuch  as  in  the  inclined 
there  are  but  two  points  to  be  secured  against  the  strain  of  the  engine, 
and  in  the  British  engine  there  are  three  points.  In  the  inclined 
engine  the  two  points  are  the  cylinder  and  the  cranic  plnmmer  block. 
In  the  British  engine  the  cylinder,  the  plummer  blocks  for  the 
centres  on  which  the  cast  iron  beams  work,  and  the  crank  plummer 
blocks, 

3d,  Tiie  effective  power  of  the  engine  in  the  inclined  being  directly 
transmitted  from  the  cylinder  to  the  crank  without  the  intervention  of 
the  cast-iron  beams,  should  be  greater  by  the  difference  of  friction  of 
the  beams  of  the  British  engine;  and  having  fewer  journals  and  fewer 
parts,  the  risk  of  getting  out  of  order  is  less  than  tliat  with  the  British 
engine. 

4lh,  The  length  of  stroke  in  the  inclined  engine  can  be  varied  to 
the  proportion  judged  most  advantageous  for  the  use  of  steam  expan- 
sively. 

5th,  The  wood  framing  of  the  inclined  engine  becomes  a  powerful 
bracing  and  support  for  the  part  of  the  vessel  which  has  first  to  re- 
ceive the  strain  of  the  power  of  the  engines,  and  is  by  this  means  ren- 
dered the  strongest  part  of  the  vessel,  and  least  liable  to  change  its 
form  ;  while  in  the  British  engine  the  framing  is  disconnected  from 
the  sides  or  deck  timbers  of  the  vessel,  and  leaves  the  centre,  or  that 
part  of  the  vessel  taken  up  by  the  engine,  as  the  weakest. 

6th,  The  cost  of  the  inclined  engine  will  be  less  than  thai  of  the 
British  engine. 

Against  these  several  advantages  I  know  of  but  two  in  favor  of  the 
British  engine,  which  is,  that  the  piston  works  vertically,  by  which  it 
is  claimed  that  the  cylinder  will  wear  equally  in  a  true  circle,  where 
the  packing  of  the  piston  is  readily  kept  tight;  while  in  the  inclined 
position  of  the  cylinder,  the  under  side  of  the  cylinder,  from  the 
weight  of  the  piston  resting  upon  it,  is  inclined  to  wear  in  that  part 
only,  and  form  an  elliptical  surface  on  the  lower  or  under  side. 

In  practice,  however,  the  wear  of  the  cylinder  is  found  to  be  very 
trifling,  and  not  sufficient  to  cause  a  leak  of  steam  in  the  packing; 
and  even  should  the  cylinder  become  worn  on  the  under  side,  the 
ingenuity  of  the  engineer  will  readily  compensate  the  deviation  from 
tb.e  circle  by  additional  packing  on  the  under  side. 

The  weight  of  the  piston,  however,  is  greatly  reduced  in  its  pres- 
sure on  the  under  side  of  the  cylinder  by  the  support  of  the  piston 
rod,  which  is  bound  at  two  points  ;  at  the  cross  head  and  at  the  gland 
in  the  cylinder  cover,  and  the  immense  pressure  on  the  surface  of  the 
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piston  will  in  a  great  measure  prevent  the  weight  of  the  piston  from 
producing  the  effect  wliich  at  first  sight  would  be  expected. 

The  remaining  advantage  of  the  British  engine  is,  that  it  takes  up 
less  length  than  the  inclined.  The  cubic  feet  of  space  occupied  by 
the  two  descriptions  of  engines  will  be  rather  in  favor  of  the  inclined 
engine,  as  the  British  engine  takes  up  the  whole  space  of  the  vessel 
from  the  upper  deck  to  the  keel,  for  its  full  length,  while  in  the  inclined 
engine  the  greater  part  of  the  gun  deck  is  available. 

The  third  kuid  of  engine  is  in  reality  the  inclined  engine,  altering 
the  position  of  the  cylinders  from  side  and  side,  to  one  forward  and 
one  aft  the  crank  plummer  block,  in  line  in  the  centre  of  the  vessel. 
The  length  of  the  vessel  taken  up  by  the  third  plan  of  engine  will 
therefore  be  nearly  double  that  of  the  second  plan  of  engine,  and  re- 
duce the  space  in  width  nearly  in  the  same  proportion,  and  the  en- 
gineers in  attendance  on  the  two  engines  must  necessarily  be  thrown  a 
much  greater  distance  apart  than  when  the  engines  are  placed  side  by 
side. 

The  third  plan  will  however  take  up  less  length  of  vessel  in  cases 
where  the  boilers  can  be  placed  in  the  wings  outside  of  the  engines. 
But  in  this  case  the  boilers,  from  not  having  the  intervention  of  the 
coal  bankers,  will  be  more  exposed  to  action  of  shot  from  the  enemy. 

The  third  tbrm  of  engine  dispenses  with  two  cranks  and  two  plum- 
mer blocks,  which  will  reduce  the  weight  and  expense  somewhat, 
but  not  to  an  extent  to  make  it  an  object  of  consideration.  In  other 
respects  it  possesses  all  the  advantages  towards  bracing  the  vessel 
which  belong  to  the  second  plan  of  engine. 

I  would  tlieretbre  recommend  the  second  and  third  form  of  engine 
as  described,  in  preference  to  any  other  plan  which  has  come  within 
my  observation;  the  one  or  the  other  to  be  adopted  as  the  beam  of 
the  vessels  may  render  advisable. 

The  third  query  is,  whether  there  be  single  or  double  engines  ? 
For  large  steamers  intended  to  be  sent  abroad  I  should  recommeni 
two  engines  ;  for  sm:ill  coasting  vessels,  and  for  the  Revenue  service 
and  on  the  lakes,  I  should  recommend  single  engines. 

Fourth  query.  Should  it  be  high  or  low  pressure  ?  The  high 
pressure  engine  possesses  no  advantage  over  the  condensing,  beyond 
the  small  dilFerence  in  weight  of  the  condensing  apparatus,  and  the 
expense  of  these  parts,  which  are  not  material  in  comparison  with 
the  additional  power  gained  by  the  vacuum  in  condensing  the  steam. 
The  additional  simplicity  of  the  parts  of  the  high  pressure  engine  is 
counterbalanced  by  the  additional  risk  of  leakage  from  the  extreme 
pressure,  the  additional  risk  of  accident  from  explosion,  and,  as  mason 
work  is  generally  used  in  setting  the  boilers,  the  danger  of  fire  from 
the  furnace  is  greater  with  the  high  pressure  engine. 

The  loss  of  power  from  the  use  of  the  air  pump  is  far  short  of  the 
gain  from  the  vacuum  produced ;  and  on  the  whole,  for  vessels,  I 
should  give  the  decided  preference  to  the  condensing  engine  over  the 
high  pressure,  or  non-condensing  engine — in  which  opinion  I  am  sup- 
ported by  a  very  large  majority  of  the  engineers  of  this  section  of  the 

20* 


234  Civil  Engineer ing.. 

UiiioD;,  where  the  steam  engine  has  been  carried  to  higher  perfection 
than  in  any  part  of  the  United  States. 

Form  of  boilers. — The  form  of  boilers  in  use  for  boat  engines  for 
wood  or  bituminous  coaJ,  most  approved,  is  in  the  main  similar  to 
those  in  the  "Fulton,"  with  water  bottom  and  flues  connected  with  the 
furnace  under  the  boiler;  thence  returning  in. small  circular  flues  to- 
wards the  front  end  of  the  boiler,  where  the  several  flues  are  brought 
into  one  chamber  and  thence  carried  into  the  chimney. 

In  the  ''Missouri"  and"i\iississippi"  a  second  set  of  returnflues  above 
the  first  have  been  adopted,  for  the  purpose  of  bringing  the  draft  of 
the  four  boilers  into  one  chimney. 

The  flue  is  surrounded  where  it  leaves  the  boilers  by  a  steam  chim- 
ney, and  the  steam  is  brought  into  contact  with  the  plates  I'orming 
the  bottom  of  the  chimney,  on  the  outside  of  which  the  flame  acts 
after  passing  through  the  flues  of  the  boiler  :  although  there  may  be 
some  trifling  saving  in  fuel  by  heating  the  steam  immediately  before 
its  entrance  to  the  cylinder,  the  disadvantages  in  the  steam  chimney 
are  such  that  I  should  hesitate  to  recommend  its  luse  for  sea  steamers. 
In  the  flrst  place,  the  steam  chimney  is  found  to  get  out  of  order  and 
require  repair  much  sooner  than  any  other  part  of  the  boiler,  as  the 
metal  at  the  line  of  surface  of  the  v/ater,  after  a  short  time,  corrodes, 
and  requires  peplaxing  witli  new  plates,  ^vhich  cannot  well  be  done 
at  sea. 

The  steam  chimney  is  further  objectionable  in  a  war  steamer,  from 
ita^ rising  above  the  level  of  the  boiler  several  feet,  by  which  it  is  more 
exposed  to  tiie  enemy's  shot,  and  if  penetrated  by  shot,  the  steam 
escaping  from  the  orifice  would  endanger  the  lives  of  all  on  the  gun 
deck  ;  since  the  inhaling  of  the  steam,  by  scalding  the  interior  of  the 
lungs,  is  sure  to  cause  death. 

The  copper  steam  chimney  used  on  board  the  "Fulton,"  I  am  in- 
formed, shows  no  symptoms  of  wear :  still  I  am  satisfied  that  this- 
will  be  the  first  part  of  the  boiler  requiring  repairs.. 

To  obviate  the  frequent  derangement  of  the  steam  chimney,  what 
is  called  a  steam  chamber,  raised  above  the  boiler,  has  been  substitu- 
ted, and  I  think  is  preferable.  Another  plan,  however,  has  occurred 
to  me,  and  in  conversation  with  Mr.  Merrick  of  Philadelphia,  I  learn 
that  he  has  made  a  draft  on  the  same  principle,  which  is  to  carry  the 
draft  direct  from  the  furnace  into  the  upper  tier  of  flues,  and  to  return 
downwards  at  a  lower  level,  by  which  means  the  draft  will  leave  the 
boiler  upwards  of  3  feet  lower  than  in  the  present  form  of  boiler. 

I  have  made  enquiry  from  one  of  our  most  skillful  ship  builders  in 
regard  to  the  dimensions  of  steamers  of  500,  fiOO  and  700  tons  burthen. 
The  builders  are  Smith,  Demon  and  Comstock,  Smith,  (he  engineer 
of  the  firm,  who  designs  the  models>  was  an  apprentice  of  Eckford,. 
and  aided  him  in  the  modeling  of  the  Ohio.  The  dimensions  pro- 
posed by  them  are  as  follows,  viz  : 

No.  1.     150  feet  on  deck. 
27    "    wide. 

15    "    deep.     With  double  decks,   Custom  house  ton- 
nage,    51 3. S7- 100  tons. 
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No.  2.     165  feet  on  deck. 

28  "    wide. 

15    ««    d£ep.     Double  decked,  tonmge  611.5-100  tons.. 

No;  3v     180  feet  on  deck. 

29  "    wide-. 

15    "-   deep-.     Double  decked,  tonnage  719.7-100  tons. 

They  would  build  these  vessels  with  bottom  of  white-  oak,  and  top 
of  live  oak  and  locust ;  copper  fastened  and  solid  floor,  with  suitable 
materials  as  to  size  and  quality  say  for  hull  and  spars,  including  block 
work  and  outside  joiner  work,  at  the  rate  of  seventy-five  dollars  per 
ton.  Sheathing  copper  and  joiner's  work  below  upper  deck  not  in- 
cluded. For  these  vessels  I  should  recommend  a  single  inclined 
engine  of  the  following  dimensions,  viz  : 

For  No.  1,  513-37  tons  burthen. 

Cyhnder  49  inches  diameter,  8  feet  stroke,  171  harse  power. 

For  No.  2,  61 1-5  tons  burthen. 

Cylinder  54  inches  diameter,  8  feet  stroke,  204  horse  power. 

For  No.  3,  719-7  tons  burthen. 

Cylinder  58.  inches  diameter,  8  feet  stroke,  240'horse  power. 

The  estimate  of  horse  power  is  made  on  an  effective  pressure  of 
9-9  lbs.  on  the  square  inch  of  boiler,  wiih  a  velocity  of  piston  of  300 
feet  per  minute  tor  a  water  wheel  of  20  feet  in  diameter,,  making  19i 
revolutions,  allowing  ^  slip  or  loss  of  speed  between  vessel  and  exte- 
rior of  water  wheel,  will  give  a  speed  of  9  miles  per  hour  through  the 
water  nearly,— which  is  ample  for  vessels  of  this  size.  I  have  not 
been  able  to  form  an  estimate  of  the  cost  of  these  engines,  which  I 
presume  will  be  supplied  with  iron  boilers,  but  will  be  prepared 
shortly  in  case  the  Board  desire  that  information. 

As  your  letter  invites  me  to  touch  on  any  other  points  which  may 
occur  to  me,  1  would  call  your  attention  to  iron  steamers.  For  the 
lake  service  especially,  they  will  be  found  far  more  durable  than  ves- 
sels of  wood,  and  for  coasters  they  will  be  more  durable,  and  with 
the  water-tight  bulk  heads,  in  case'  of  getting  on  the  rocks  and  bilg- 
ing, they  can  readily  be  carried  into  port,  and  in  dry  dock  repaired  in 
a  few  hours  at  a  trifling  expense. 

They  have  now  been  in  use  for  several  years  on  the  Savannah 
'  river,  and  an  annual  coat  of  red  lead  is  found  to  preserve  them  against 
rust. 

Having  built  one  steamer  of  iron  for  New  Oiieans  at  the  West 
Point  Foundry  Association,  we  can  safely  say  that  the  work  can  be- 
done  in  this  coiuitry  as  well  as  in  England. 

I  regret  that  1  did  not  meet  Lieut.  Hunter  when  here  in  the 
«  Germ  ;"  but  not  having  examined  her  machinery,  shall  not  venture 
an  opinion. 

I  have  spun  out  my  reply  rather  longer  than  originally  intended,. 
but  have  found  this. necessary  to  give  you,  the  practical  explanation 
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of  the  horse  power,  which  appeared  to  me  to  be  necessary  to  make 
the  question  understood  by  those  not  conversant  with  the  subject; 
and  if  the  subject  be  not  sufficiently  plainly  stated,  when  we  meet  I 
think  it  can  be  made  so  by  a  few  minutes'  conversation. 

I  have  omitted  to  speak  of  Capt.  Ericsson's  propeller,  and  also  of 
Lieut.  Hunter's  wheels — your  queries  relating  directly  to  the  engines. 

From  the  experiment,  however,  on  board  the  "  Clarion,"  of  the 
effect  of  the  propeller,  in  company  with  Capt.  Perry  and  Mr.  Rhodes, 
I  was  satisfied  that  the  effect  produced  by  tlie  quantity  of  fuel  used, 
was  fully  equal  to  what  would  have  resulted  from  the  ordinary  water 
wlieel.  Whether  the  same  velocity  given  by  the  ordinary  water 
wheel  can  be  produced  by  increasing  the  power,  I  think  doubtful ; 
but  it  possesses  the  advantage  of  being  submerged;  and  1  think  the 
trials  have  established  the  fact  that  with  great  economy  of  fuel,  a 
speed  of  7  knots  per  hour  can  be  attained,  and  by  increasing  the 
power,  have  little  doubt  that  9  knots  can  be  attained.  1  hope  there- 
fore to  see  one  of  the  new  steamers  constructed  with  the  propeller. 

Yours,  respectfully, 
(Signed)  W.  Kemble. 

New  York,  9lh  October,  1S41. 

[To  bo  continued.] 


Report  nf  Eilwird  Miller,  Chief  Engineer  of  the  Schuyl/citl  Nuui- 
gation,  January  1st,  1846. 

To  the  Board  of  Managers — 

Gentlemen  :— On  the  11th  of  March  last,  I  had  the  honor  to  make 
a  report  to  you  on  the  subject  of  the  improvement  of  the  Schuylkill 
Navigation;  which  was  based  partly  upon  my  own  observations  dur- 
ing a  careful  examination  of  the  line,  and  partly  upon  a  review  of  the 
plans,  surveys  and  estimates  made  under  the  immediate  direction  of 
the  President  of  the  Company,  S.  W.  Roberts,  Esq. 

In  that  report  I  expressed  the  opinion  that  the  works  could  be  vastly 
increased  in  capacity;  that  the  locks  could  at  the  same  time  be  reduc- 
ed in  number  from  109  to  S2;  that  less  water  would  be  required  to  pass 
a  given  amount  of  tonnage  with  the  enlarged  boats  and  locks;  that  the 
supply  of  water  could  be  increased  to  any  requiredextent,  so  as  to  be 
commensurate  with  any  anticipated  trade  of  the  Schuylkill  valley; 
that  the  cost  of  transportation  would  be  reduced  one  half  by  such  an 
improvement;  that  the  new  set  of  locks  could  be  completed  so  as  to  pass 
boats  within  twelve  months  of  the  time  of  signing  the  contracts;  and 
thatthe  whole  improvement  could  be  finished  for  Si, 000,000;  exclusive 
of  damages,  without  material  interruption  to  the  trade,  by  the  spring 
of  1847. 

These  opinions  I  endeavored  to  sustain  by  arguments  deduced  from 
actual  experience;  by  unquestionable  facts  with  regard  to  the  character 
and  capacity  of  your  own  works,  and  by  analogies  drawn  from  im- 
provements of  a  similar  character. 

It  gives  me  much  pleasiu-e  to  say  that  the'  experience  of  tite  past 
season  confirms  the  conclusions  which  1  then  advanced.     All  the  locks 
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and  the  most  difficult  sections  of  earth  and  rock  work  are  under  con- 
tract, and  the  measurements  have  been  made  and  the  cost  calculated 
with  minute  detail,  and  it  is  now  manifest  that  the  former  estimates 
were  more  tlian  sufficient  to  have  completed  the  improvements  con- 
templated in  the  reports  of  Mr.  Roberts  and  myself. 

The  Engineer  corps  was  organized  in  the  month  of  May,  by  the 
appointment  of  three  Resident  Engineers,  each  of  whom  had  two  as- 
sistants. 

The  upper  division,  extending  from  Port  Carbon  to  the  outlet  of  the 
Hamburg  Canal,  31 5  miles,  353^  feet  lockage,  was  placed  under  the 
charge  of  EUwood  Morris.  The  central  division,  extending  from  the 
outlet  of  the  Hamburg  Canal  to  the  outlet  of  the  Girard  Canal,  39^ 
miles,  162^  feet  lockage,  was  placed  under  the  charge  of  Antes  Sny- 
der. The  lower  division,  extending  from  the  Girard  outlet  to  tide 
water,  37  miles,  IO35  feet  lockage  was  placed  under  the  charge  of 
James  F.  Smith, 

All  these  gentlemen  have  fulfilled  their  duties  with  skill  and  fidelity. 

The  contracts  for  the  locks  were  signed  in  the  latter  part  of  May 
and  in  June.  Great  difficulty  was  experienced  in  procuring  at  so  late 
a  season  the  very  large  amount  of  timber  and  plank  required,  on  ac- 
count of  the  summer  drought  which  prevented  most  of  the  saw-mills 
from  cutting  lumber,  and  also  interposed  obstacles  in  the  way  of  get- 
ting it  to  the  works. 

The  necessity  of  keeping  up  the  navigation  where  one  lock  was 
taken  down  and  rebuilt  by  the  side  of  another  in  daily  use — especially 
in  the  case  of  the  flights  of  combined  locks,  where  the  new  foundations 
were  sunk  to  a  considerable  depth  below  the  others,  and  were  conse- 
quently exposed  to  heavy  leaks  into  the  pits, — caused  much  inconve- 
nience; this  part  of  the  work,  however,  was  accomplished  without 
disaster,  and  without  stopping  (he  trade. 

The  abandonment  of  some  of  the  contracts  made  with  parties  whom 
we  believed  to  be  responsible,  has  produced  detention  in  particular 
cases. 

But  notwithstanding  these  difficulties  the  works  have  generally 
progressed  satisfactorily,  and  a  very  large  and  important  portion  is 
done.  The  materials  for  the  remainder,  except  where  they  are  to  be 
procured  in  the  immediate  vicinity,  are  generally  delivered  or  within 
reach,  and  if  we  are  favored  with  an  open  winter,  all  that  was  pro- 
mised in  point  of  time  will  be  more  than  realized. 

In  the  course  of  our  detailed  and  accurate  examinations,  it  was 
soon  found  that  improvements  were  practicable  which  had  not  been 
anticipated  in  the  previous  reports;  and  that  important  advantages 
were  attainable  within  the  general  scope  of  our  plans  and  views. 
The  value  of  these  changes  will  be  appreciated  when  it  is  known  that 
the  number  of  locks  which  was  before  109,  and  which  we  expected 
to  reduce  to  S2,  will  now  be  only  70;  and  that  two  dams  have  been 
dispensed  with,  and  wide  canals  substituted  for  the  pools.  These 
changes  have  made  considerable  amounts  of  earthwork  necessary, 
and  have  increased,  though  not  very  materially,  the  cost  of  the  whole 
line. 
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It  was  my  intention  to  have  entered  into  a  particular  description  of 
tiie  principal  modifications  and  improvements  which  have  been  adopt- 
ed; but  I  find  that  it  would  be  difficult  to  make  them  intelligible  with- 
out maps;  and  that  even  a  concise  statement  of  them  would  swell  this 
report  to  a  most  unreasonable  length.  My  special  reports  to  the 
Board,  and  those  of  the  Resident  Engineers  to  myself,  which  are  here- 
with submitted,  contain  all  the  details  which  can  be  desired  on  these 
points,  together  with  carefully  prepared  estimates  of  the  cost  of  the 
improvements,  generally  calculated  at  contract  prices.  Where  these 
were  considered  insufficient,  or  where  the  work  was  not  under  con- 
tract, such  prices  have  been  taken  as  are  deemed  sufficient  to  cover 
contingencies. 

The  estimates  are  made  for  one  complete  set  of  locks,  and  an  en- 
largement of  the  canal  throughout  to  40  feet  bottom  width  and  5i  feet 
depth. 

In  earth  excavations  the  minimum  surface  is  intended  to  be  56^ 
feet,  a  very  large  portion  being  much  wider.  Near  the  locks,  and  at 
all  points  where  boats  congregate,  wide  reaches  are  to  be  provided. 
In  rock  excavations,  the  sides  will  be  cut  as  steep  as  the  rock  will 
stand.  Where  the  canal  is  much  curved  a  greater  width  on  bottom 
than  40  feet  will  be  given. 

The  estimates  also  include  the  new  Vincent  Dam,  a  structure  of 
great  strength  and  excellence,  now  nearly  completed,  which  will  take 
the  place  of  a  decayed  and  imperfect  work;  also  raising  dams,  towing 
paths  and  bridges;  deepening  river  channels;  building  new  bridges, 
and  altering,  enlarging  and  improving  the  mechanical  structures  where 
necessary.  A  considerable  portion  of  these  items,  might  with  pro- 
priety be  passed  to  the  repair  account,  as  similar  expenditures  would 
have  been  soon  required  in  order  to  keep  the  old  works  up.  Others, 
such  as  raising  guards  to  give  greater  safety  against  floods,  &c.  are 
improvements  which  would  have  been  highly  important  and  desirable 
if  no  general  plan  of  enlargement  had  been  determined. 

I  had  hoped  and  believed  that  a  large  portion  of  the  expenditures 
for  the  enlargement  of  the  Canal  could,  without  inconvenience,  be 
postponed  until  the  winter  of  1846-7,  and  that  a  partial  improvement, 
omitting  the  most  expensive  portions,  or  making  only  occasional  pass- 
ing places,  would  answer  for  next  season.  With  this  view  the  Resi- 
dent Engineers  were  directed  to  make  a  separate  set  of  estimates  and 
measurements,from  which  it  appeared  that  the  points, which  on  account 
of  their  narrowness  and  abrupt  curvature  imperatively  require  imme- 
diate enlargement,  are  the  most  costly  portions  of  the  work,  being 
those  parts  which,  on  account  of  their  great  expense,  have  received 
least  improvement  since  the  construction  of  the  Canal.  When  to  these 
are  added  the  changes  and  improvements  consequent  upon  the  re- 
arrangement of  the  locks  already  alluded  to,  the  remainder  becomes 
so  small  that  it  seems  bad  policy  to  run  the  risk  of  crippling  the  busi- 
ness, even  of  one  season,  in  order  to  postpone  it.  I  advise  therefore 
that  the  widening  of  the  remainder  of  the  Canal  throughout,  and  the 
deepening  of  it  so  far  as  the  same  is  practicable  in  winter,  be  imme- 
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diately  put  under  contract,  and  pushed  forward  to  completion  in  the 
most  energetic  manner. 

Referring  again  for  minute  detail  to  the  estimates  of  the  Resident 
Engineers,  1  subjoin  a  brief  summary  of  the  cost  of  the  improve- 
ments, condensed  from  tlieir  statements,  and  compared  with  the 
original  estimate  of  Mr.  Roberts. 


Locks,   Lockpits, 
Pumping,  Bail- 
ing,  &c.,    con-  )■ 
nected      with 
these  items. 

Enlargement  of  ^ 
Canal,  includ- 
ing improve- 
ment of  Dams, 
Pools,  and  Me- 
chanical Struc- 
tures. 

Totals. 


—•a 

P.Q.. 


§387,893 


153,737 


K>0 

m   p 

CD  — • 


130,830 


128,495 


$541,630 


B  2. 


109,109 


627,832 


108,025 


259,325 


217,134 


390,257 


M 


o  -± 


592,000 


488,000 


1,018,089 


1,080,000 


From  the  above  it  will  be  seen,  that  the  aggregate  of  the  estimates 
of  the  Resident  Engineers  is  ^61,911  less  than  the  amount  named  by 
Mr.  Roberts,  a  sum  nearly  suflicient  to  cover  the  cost  of  damages, 
which  are  not  included  in  the  present  statements,  as  they  do  not  come 
into  th«  Engineers'  account.  A  careful  revision  satisfies  me  that  they 
are  made  on  proper  principles,  and  that  they  contain  generally  liberal 
allowances  for  the  contingencies  likely  to  arise ;  for  additional  secu- 
rity, however,  I  propose  to  add  $36,911,  making  the  whole  cost,  ex- 
clusive of  damages,  $1,055,000. 

The  whole  amount  of  work  done  and  materials  fur- 
nished for  the  improvement  of  the  Navigation,  as 
appears  from  the  estimates  of  the  Resident  Engineers 
to  this  date,  Jan.  1,  184G,  with  some  accounts  for  mate- 
rials purchased  not  included  in  the  estimates,  is  $  249,956*15 

Salaries  of  Engineers,  instruments,  office  expenses, 
stationary,  printing,  and  sundries,  12,054-76 

Amount  of  Samuel  Griscom's  account  for  manufac- 
turing and  delivering  cement,  and  sundry  other  ex- 
penses connected  with  the  improvement,  not  passed 
through  my  books,  9,549-53 


Cost  of  improvement  to  Jan.  1,  1846, 


$271,560-44 
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The  whole  amount  of  my  warrants  drawn  in  favor 
of  Contractors,  Superintendents  and  others,  for  work 
done  and  materials  furnished,  218,666-69 

The  amount  of  my  requisitions  for  engineering  ex- 
penses, 11,648-30 


Total,  iS  230,314-99 


Amount  of  retained  per  centage  to  insure  the  faithful 
performance  of  contracts,  $  31,289-46 

All  which  is  respectfully  submitted. 

Edw.  Miller, 
Chief  Engineer  Sch.  Nav. 


Meport  of  Robert  Stephenson,  Esq.,  Chief  Engineer  on  a  Bail- 
way  Bridge  across  the  Menai  Straits. 
To  the  Directors  of  the  Chester  and  Holyhead  Railway. 

Gentlemen — In  reporting  to  you  the  progress  which  has  been 
made  in  the  works,  I  beg  to  refer  you  to  the  statements  of  Mr. 
Ross  and  Mr.  Forster,  made  from  time  to  time,  as  regards  those 
under  contract.  Jn  addition,  1  need  only  state,  that  last  week  I  exam- 
ined them  personally,  and  foutid  the  whole  progressing  in  the  iriost 
satisfactory  maimer.  1  will  therefore  proceed  at  once  to  lay  before 
you  the  results  of  the  experimental  investigation  which,  with  your 
sanction,  I  commenced  some  months  ago  in  reference  to  the  construc- 
tion of  the  bridge  over  the  Menai  Straits.  The  object  of  this  inves- 
tigation, as  you  are  aware,  was  to  test  the  truth  of  the  views  1  enter- 
tained respecting  the  employment  of  a  large  wrought-iron  tube,  instead 
of  cast  iron  arches,  as  was  originally  proposed;  but  which  we  were 
compelled  to  abandon,  in  consequence  of  the  Admiralty  refusing  to 
allow  the  erection  of  such  a  structure,  from  the  belief  that  it  would 
injuriously  interfere  with  the  navigation  of  the  Straits.  In  conduct- 
ing this  experimental  investigation,  I  saw  the  importance  of  avoiding 
the  influence  of  any  preconceived  views  of  my  own,  or  at  least  to 
check  them,  by  calling  in  the  aid  of  other  parties  thoroughly  conver- 
sant with  such  researches.  For  this  purpose,  I  have  availed  myself 
of  the  assistance  of  Mr.  Fairbairn  and  Mr.  Hodgkinson  ;  the  former, 
so  well  known  for  his  thorough  practical  knowledge  in  such  matters, 
and  the  latter,  distinguished  as  the  first  scientific  authority  in  the 
strength  of  iron  beams.  These  gentlemen  have  pursued  the  subject 
with  deep  interest,  and  although  they  have  not  yet  been  able  to  bring 
the  facts  into  a  final  and  definite  shape,  they  have  each  complied  with 
my  request,  that  they  would  communicate  their  views  upon  the  results 
which  have  already  been  arrived  at.  I  therefore  append  to  this  report, 
their  observations  just  as  1  received  them.  They  will,  I  am  confi- 
dent, prove  satisfactory  to  you.  I  have  throughout  the  experiments 
carefully  studied  the  results  as  they  developed  themselves,  and  I  am 
satisfied  that  the  views  I  ventured  to  express  twelve  months  ago 
were  in  the  main  correct,  and  that  the  adoption  of  a  wrought-iron 
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tube  is  the  most  efficient,  as  well  as  the  most  economicai  description 
of  structure  tliat  can  be  devised  for  a  railway  bridge  across  the  Menai 
Straits.  In  the  course  of  the  experiments,  it  is  true,  some  unexpected 
and  anomalous  results  presented  themselves;  but  none  of  them 
tended  in  my  mind  to  show  that  the  tubular  form  was  not  the  very- 
best  for  obtaining  a  rigid  roadway  for  a  railroad  over  a  span  of  450 
feet,  which  is  the  absolute  requirement  for  a  bridge  over  the  Menai 
Straits.  The  first  series  of  experiments  was  made  with  plain  circular 
tubes,  the  second  with  eliptical,  and  the  third  with  rectangular.  In 
the  whole  of  these,  this  remarkable  and  unexpected  fact  was  brought 
to  light,  viz:  that  in  such  tubes  the  power  of  wrought  iron  to  resist 
compression  was  much  less  than  its  power  to  resist  tension,  being 
exactly  the  reverse  of  that  which  holds  with  cast  iron ;  for  example, 
in  cast  iron  beams  for  sustaining  weight,  the  proper  form  is  to  dispose 
of  the  greater  portion  of  the  material  at  the  bottom  side  of  the  beam, 
whereas,  with  wrought  iron,  these  experiments  demonstrate  beyond 
any  doubt,  tiiat  the  greater  portion  of  the  material  should  be  distri- 
buted on  the  upper  side  of  the  beam.  We  have  arrived,  therefore, 
at  a  fact  having  a  most  important  bearing  upon  the  construction  of 
the  tube  :  namely,  that  rigidity  and  strength  are  best  obtained  by 
throwing  the  greatest  thickness  of  material  into  the  upper  side.  Ano- 
ther instructive  lesson  which  the  experiments  have  disclosed  is,  that 
the  rectangular  tube  is  by  far  the  strongest:  that  the  circular  and  elip- 
tical should  be  discarded  altogether.  The  result  is  extremely  fortu- 
wate,  as  it  greatly  facilitates  the  mechanical  arrangements  for  not 
merely  the  construction,  but  the  permanent  maintenance  of  the  bridge. 
We  may  now  therefore  consider  that  two  essential  points  have  been 
finally  determined;  the  form  of  the  tube,  and  the  distribution  of  the 
material.  The  only  important  question  now  remaining  to  be  solved, 
is  the  absolute,  ultimate  strength  of  a  tube  of  any  given  dimensions. 
This  is  of  course  approximately  solved  by  the  experiments  already 
completed;  but  Mr.  Hodgkinson  very  properly  states,  that  others, 
v.'-ith  tubes  of  more  varied  dimensions,  sliould  be  continued  in  order 
to  clear  up  some  anomalies  which  still  exist.  The  formula,  as  at 
present  brought  out  by  Mr.  Hodgkinson,  gives  the  strength  of  a  rec- 
tangular tube  of  the  dimensions  I  proposed,  viz  :  450  feet  long,  15 
feet  wide,  by  30  feet  high,  (assuming  the  plates  to  be  one  inch  thick.) 
equal  to  1,100  tons  applied  in  the  centre,  including  the  weight  of  the 
tube  itself,  but  deducting  the  latter,  equal  to  747  tons  in  the  centre, 
"or  double  this,  supposing  the  weight  to  be  uniformly  distributed  over 
the  whole  450  feet.  This  amount  of  strength,  although  sufficient  to 
carry  any  weight  that  can  in  practice  be  placed  upon  the  bridge,  is 
not  sufficiently  in  excess  for  practical  purposes.  It  is  on  this  ground, 
therefore,  I  have  requested  Mr.  Hodgkinson  to  devise  a  h\v  more 
experiments  in  the  shape  best  calculated  to  free  the  fornuila  from  all 
ambiguity.  In  the  mean  time,  however,  as  I  consider  the  main  ques- 
tion settled,  I  am  proceeding  with  the  designs  and  working  plans  for 
the  whole  of  the  masonry,  which  I  expect  to  have  the  pleasure  of 
submitting  to  you  in  a  fortnight  from  this  time.  You  will  observe  in 
Mr.  Fairbairn's  remarks,  that  he  contemplates  the  feasibility  of  strip 
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ping  the  tube  entirely  of  all  the  chains  that  may  be  required  in  the 
erection  of  the  bridge ;  whereas,  on  the  other  hand,  Mr.  Hodgkinson 
thinks  the  chains  will  be  an  essential,  or  at  all  events,  a  useful  aux- 
iliary, to  give  the  lube  the  requisite  strength  and  rigidity.  This,  how- 
ever, will  be  determined  by  the  proposed  additional  experiments, 
and  does  not  interfere  with  the  construction  of  the  masonry,  which 
is  designed  so  as  to  admit  of  the  tube,  with  or  without  the  chains. 
The  application  of  chains  as  an  auxiliary  has  occupied  much  of  my 
attention,  and  I  am  satisfied  that  the  ordinary  mode  of  applying  them 
to  suspension  bridges  is  wholly  inadmissible  in  the  present  instance  ; 
if,  therefore,  it  be  hereafter  found  necessary  or  desirable  to  employ 
them  in  conjunction  with  the  tube,  another  mode  of  applying  them 
must  be  devised,  as  it  is  absolutely  essential  to  attach  them  in  such  a 
manner  as  to  preclude  the  possibility  of  the  smallest  oscillation.  In 
the  accomplishment  of  this  I  see  no  difficulty  whatever  ;  and  the 
designs  have  been  arranged  accordingly,  in  order  to  avoid  any  further 
delay.  The  injurious  consequences  attending  the  ordinary  mode  of 
employing  chains  in  suspension  bridges,  was  brought  under  my  ob- 
servation in  a  very  striking  manner  on  the  Stockton  and  Darlington 
Railway,  where  1  was  called  upon  to  erect  a  new  bridge  for  carrying 
the  railway  across  the  river  Tees,  in  lieu  of  an  ordinary  suspension 
bridge,  which  had  proved  an  entire  failure.  Immediately  on  opening 
the  suspension  bridge  for  railway  traffic,  the  undulations  into  which 
the  roadway  was  thrown,  by  the  inevitably  unequal  distribution  of 
tlie  weight  of  the  train  upon  it,  were  such  as  to  threaten  the  instant 
downfall  of  the  whole  structure.  These  dangerous  undulations  were 
most  materially  aggravated  by  the  chain  itself,  for  this  obvious  reason, 
— that  the  platform  or  roadway,  which  was  constructed  with  ordinary 
trussing  for  the  purpose  of  rendering  it  comparatively  rigid.  Avas  sus- 
pended to  the  chain,  which  was  perfectly  flexible,  all  the  parts  of  the 
latter  being  in  equilibrium.  The  structure  was,  therefore,  composed 
of  two  parts,  the  stability  of  one  being  totally  incompatible  with  that 
of  the  other;  for  example,  the  moment  an  unequal  distribution  of 
weight  upon  the  roadway  took  place  by  the  passage  of  a  train,  the 
curve  of  the  chain  altered,  one  portion  descending  at  the  point  imme  • 
diately  above  the  greatest  weight,  and  consequently  causing  some 
other  portion  to  ascend  in  a  corresponding  degree,  which  necessarily 
raised  the  platform  with  it,  and  augmented  the  imdulation.  So  se- 
iously  was  this  defect  found  to  operate,  that  immediate  steps  were 
taken  to  support  the  platform  tmderneath  by  ordinary  trussing :  in 
short,  by  the  erection  of  a  complete  wooden  bridge,  which  took  off  a 
large  proportion  of  the  strain  upon  the  chains.  If  the  chains  had 
been  wholly  removed,  the  substructure  would  have  been  more  effect- 
ive ;  but  as  they  were  allowed  to  remain,  with  the  view  of  assisting, 
they  still  partook  of  these  changes  in  the  form  of  a  curve,  consequent 
upon  the  unequal  distribution  of  the  weight,  and  eventually  destroyed 
all  the  connexions  of  the  wooden  framework  underneath  the  plat- 
form, and  even  loosened  and  suspended  many  of  the  piles  upon 
which  the  framework  rested,  and  to  which  it  was  attached.  The 
study  of  these  and  other  circumstances  connected  with  the  Stockton 
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Bridge,  lead  me  to  reject  all  idea  of  deriving  aid  from  chains  em- 
ployed in  the  ordinary  manner.  I  have  therefore  turned  my  attention 
to  other  modes  of  employing  them  in  conjunction  with  the  wrought- 
iron  tube,  (as  suggested  by  Mr.  Hodgkinson,)  if  such  should  be  found 
necessary  upon  further  investigation.  As  I  have  already  stated,  in 
this  I  perceive  no  difficulty  wliatever ;  indeed,  there  is  no  other  con- 
struction which  has  occurred  to  me  which  presents  such  facilities  as 
the  rectangular  tube  for  such  a  combination.  Having,  I  trust,  clearly 
explained  my  views  in  reference  to  this  important  work,  I  have  on  y 
to  add,  that  in  two  months  I  expect  every  arrangement  will  be  com- 
pleted for  commencing  the  masonry,  whicli  shall  be  conducted  with 
the  utmost  activity  and  vigor.  I  can  scarcely  venture  to  say,  until 
after  these  arrangements  are  finally  completed,  at  what  period  we 
may  calculate  upon  the  completion  of  this  bridge,  but  I  cannot  recom- 
mend you  to  calculate  upon  the  whole  being  accomplished  in  less 
than  two  years  and  a  half.  Load.  Railway  Jour. 


AMERICAN  PATENTS. 


List  of  Jimerican  Patents  which  issued  in  the  month  of  May^ 
1845.  With  Remarks  and  Exemplifications,  by  Charles  M.  Kel- 
ler, late  Chief  Examiner  of  Patents  in  the  U.  S.  Patent  Office. 


1.  For  improvements  in  the  Machine  for  planing,  sawing,  tongue- 

ing,  grooving,  and   rebating    boards ;    Reid    R.  Throckmorton, 

Brooklyn,  N.  Y.,  May  1. 

In  this  machine  the  planing  or  facing  wheel  is  similar  in  principle 
to  what  is  known  as  the  Bramah  Machine,  and  as  it  is  simply  used 
for  facing  or  smoothing  the  surface  of  the  board,  a  large  circular 
veneering  saw  is  first  used  to  reduce  the  boards  to  the  required  thick- 
ness.    The  other  features  are  fully  pointed  out  in  the  following  : — 

Claim. — "  What  I  claim  therein  as  new,  and  desire  to  secure  by 
letters  patent,  is, 

"  1st.  The  combination  of  the  veneer  saw  with  the  planing  wheel, 
for  the  purpose  of  reducing  the  plank  or  board  to  a  uniform  thick- 
ness : — and 

'<  2nd.  I  also  claim  the  combination  of  the  veneer  saw  for  reducing 
the  plank  or  board  to  a  uniform  thickness  with  the  tongueing  and 
grooving  wheels,  as  herein  described. 

"  3rd.  I  also  claim  the  manner  of  forming  the  tongue  by  the  two 
tongueing  wheels — having  pointed  cutter  irons  with  two  cutting 
edges,  the  one  cutting  the  side  of  the  tongue,  and  the  other  the 
shoulder  of  the  same ;  the  shafts  of  the  said  wheels  standing  at  an 
angle  of  forty-five  degrees,  more  or  less,  and  crossmg  each  other  at 
or  about  a  right  angle. 

"  4th.  I  also  claim,  in  combination  with  the  tongueing  wheels,  the 
separate  wheel  for  rounding  the  tongue. 

"  5th.  I  also  claim  the  use  of  one  of  the  tongueing   wheels  (the 
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other  being  removed)  for  cutting  a  rebate  upon  the  edge  of  the  plank 
where  they  are  intended  for  over-lapping  each  other,  as  in  weather- 
boarding. 

"  6th.  I  also  claim,  in  combination  with  the  planing,  tongueing, 
and  grooveing  wheels,  the  wheel  for  forming  a  bead  upon  the  edge 
of  the  boards. 

"  7th.  I  also  claim  the  stationary  knives  for  cutting  off  the  stub- 
shot  from  the  end  of  the  plank,  in  combination  with  the  feed  rollers. 


2.  P'or  an  Improved  method  of  shutting  out  the  Milter  or  Bee  Moth 

from  the  bee  hive  or  palace;  George   Upham,  Hebron,  Licking 

county,  Ohio,  May  1. 

The  patentee  says  : — <'  The  nature  of  my  invention  consists  in  pra- 
viding  means  of  shutting  out  from  the  hive  or  bee  palace  the  miller 
or  bee  moth  at  night,  and  of  opening  it  in  the  morning,  (that  the  bees 
may  resume  their  labor,)  by  connecting  with  the  bee  iiive  or  palace 
the  roost  of  chickens  or  other  fowls,  (or,  in  other  words,  the  coop  of 
chickens  or  other  fowls,)  so  as  to  convert  the  roost  (whether  it  be  a 
pole,  a  rope,  or  any  other  thing  upon  which  fowls  roost,)  into  a  lever 
or  pulley,  either  by  hanging  it,  or  by  placing  it  upon  a  fulcrum,  or  in 
any  other  manner  by  which  it  can  be  used  as  a  lever  or  pulley,  or  be 
made  the  means  of  shutting  or  opening  the  bee  hive  or  palace — 
without  that  close  attention  which  would  be  required  of  individuals 
shutting  and  opening  the  same  at  a  proper  time." 

Claim — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  connexion  of  the  roost,  whether  of  chickens  or 
other  fowls,  with  the  bee  hive  or  palace.  The  use  of  the  roost  as  a 
lever  or  instrument,  by  which  the  passage  or  passages  of  the  bees 
(into  and  out  of  their  hives)  are  shut  at  night,  and  opened  in  the 
morning — or  any  other  manner  of  using  the  roost  of  fowls,  whether 
the  roost  is  a  pole  or  any  other  thing." 


3.  For  an  improvement  in  Piano  Fortes-^  Charles  F.  Oliver  and 
George  W.  Jackson,  Lynn,  Essex  county,  Massachusetts,  May  L 
Tins  improvement  is  for  the  employment  of  a  supplementary  string 
or  strings,  struck  by  the  same  hammer  as  the  usual  string,  so  that  by 
the  use  of  a  damper,  the  supplementary  strings,  which  are  tuned  an 
octave  higher,  may  be  sounded  or  not,  at  pleasure. 

Claim. — "  Having  thus  set  forth  our  invention,  we  shall  claim  one 
or  more  supplementary  strings,  damper,  and  bridge,  (or  other  anala- 
gons  contrivance  for  supporting  the  strings  and  checking  their  vibra- 
tions, as  above  set  forth,)  in  combination  with  the  string  or  strings, 
and  hammer  beneath  the  same,  the  supplementary  string  being 
arranged,  tuned,  and  operating  with  respect  to  the  strings  of  a  note, 
and  struck  by  the  same  hammer,  substantially  in  the  manner  above 
specified.  We  also  claim  the  making  the  pad  of  the  hammer-head 
of  different  degrees  of  elasticity,  or  harder  in  that  part  of  it  directly 
beneath,  and  which  acts  upon  the  supplementary  string,  than  it  is  in 
the  part  or  parts  beneath,  and  which  strike  the  other  strings,  the 
same  being  for  the  purpose  above  explained. 
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4.  For  improvements  in  the  Dredging  Machine  for  excavating' 
rivers,  &>'c. ;  Oliver  Allen,  Norwich,  New  London  county,  Connec- 
ticut, May  1. 

The  scoop  is  operated  by  a  crane  which  turns  on  the  axis  of  a  cap- 
stan, and  the  mast  of  the  crane,  over  which  passes  the  rope  to  draw 
back  the  scoop,  instead  of  being  at  the  centre  of  motion  of  the  crane, 
is  at  that  part  of  the  crane  which  rests  and  travels  around  on  a  circu- 
lar platform.  The  scoop  is  drawn  through  the  mud,  &c.,  by  means 
of  a  rope  which  passes  over  a  pully  at  the  forward  end  of  the  crane, 
thence  over  another  pnlly  at  the  back  end  of  the  crane,  (which  is 
carried  back  of  the  capstan  to  balance  in  part  the  forward  part,)  and 
then  to  the  capstan. 

Claim. — "  Having  thus  described  my  invention,  I  shall  claim  my 
improvement  in  dredging  machinery,  the  same  consisting  in  the  ar- 
rangement of  the  mast  directly  upon,  and  so  as  to  be  supported  by 
the  movable  crane,  in  such  maimer  as  to  be  moved  by,  and  with 
the  crane,  whenever  the  latter  is  turned  horizontally  towards  the 
right  or  left,  instead  of  making  the  said  mast  a  fixture  to  tiie  deck  of 
the  vessel  or  dredge,  as  heretofore. 

"  1  claim  the  above  described  peculiar  arrangement,  with  respect 
to  each  other,  of  the  capstan  and  crane  ;  and,  in  combination  there- 
with, that  of  the  chain  which  elevates  the  excavating  bucket,  the 
latter  differing  from  other  arrangements  thereof,  in  being  carried 
through  the  rear  or  after  end  of  the  crane,  in  the  manner  and  for  the 
purpose  as  herein  before  specified." 


5.  For  an  improved  Method  of  making  Cloth  Hals ;  Jacob  L.  Chap 

man,  New  York  City,  New  York,  May  1. 

This  is  for  so  cutting  the  cloth  of  which  hats  are  made, as  to  give  the 
form  desired,  preparatory  to  blocking,  by  sewing  together  two  pieces, 
instead  of  making  the  top,  crown,  and  brim  each  of  a  separate  piece, 
as  heretofore  practiced.  The  form  of  each  half  is  represented  in  the 
accompanying  sketch  : — 

Claim. — "What  I  claim  as  my  inven-  ^ 

tion,  and  desire  to  secure  by  letters  patent,  ^^^-■-'  ~-^ 

is   the    manner   of    constructing    the   hat  '^v .  ,-■• '~ '"^/^^'^ 

bodies  entire,  brim,  body,  and  crown,  of       \  / 

two  pieces  of  cloth  or  other  material,  cut  \  / 

in  the  form,  and  united   in   the   manner  1  j 

herein    represented,  for   the    purpose   of  )    ^_„ I 

making  a  stronger  hat  than  is  made  in  the  \^      vO^ 

usual  manner  of  forming  the  crown,  brim,  Z A 

and  body  of  a  hat  of  separate  pieces — and  likewise  for  economising 
labor  and  niaterial. 


6,  For  improvements  in  the  Machine  for  heckling  and  scutching 
Hemp ;  George  W.  Billings  and  John  Harrison,  Glasgow,  Howard 
county,  Maryland,  May  1. 
Claim. — "  Having  thus  fully  described  the  construction  and  opera- 
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tion  of  our  improved  combined  scutching  and  heckling  machine  for 
liemp  or  flax,  what  we  claim  as  n=ew  therein,  and  desire  to  secure  by 
letters  patent,  is  the  form  and  arrangement  of  the  rest  and  the  stand- 
ards, as  herein  described  and  set  forth. 

"  We  also  claim  the  rack  in  combination  with  the  improved  com- 
bined scutcher  and  heckle,  for  separating  the  tow  from  the  shives 
and  dirt,  as  herein  described.  We  also  claim  the  drums  at  each  end 
of  the  combined  revolving  scutcher  and  heckle,  in  combination  with 
the  rings  for  preventing  the  hemp  or  flax  from  being  drawn  in  at  the 
ends  and  around  the  journals  or  shaft  of  the  same,  as  herein  described. 
We  are  aware  that  machines  for  beating,  scutching,  and  cleaning 
hemp  and  flax,  have  been  made  with  rows  of  teeth  on  a  cylinder, 
and  therefore  we  wish  it  to  be  understood,  that  we  do  not  claim  this 
as  our  invention;  but  what  we  do  claim^and  desire  to  secure  by 
letters  patent,  is  the  placing  of  the  teeth,  which  are  in  rows  parallel 
with  the  shaft,  in  the  direction  of  a  helix  diverging  from  the  middle,  of 
the  length  of  the  cylinder,  towards  each  end,  for  the  purpose  of 
spreading  and  acting  upon  every  part  of  a  bunch  of  hemp,  as  de- 
scribed." 

The  rest,  covered  by  the  first  claim,  is  elevated  above  two  stand- 
ards, and  is  otherwise  detached  from  the  frame,  so  as  to  admit  of  the 
introduction  of  the  hemp  on  either  side.  Tlie  rack,  covered  by  the 
second  claim,  is  composed  of  a  series  of  sharp  teeth,  for  the  purpose 
of  combing  the  wood  and  tow  from  the  fibres.  The  drums  are  circu- 
lar bands  on  the  ends  of  the  heckler  or  scutcher,  which  extend  over 
rings  projecting  from  the  frame  and  covering  the  journals. 


7.  For  improvements  in  the  Machine  for  jnckin^^  ginning,  and  card- 
ing Wool,  Hemp,  Cotton,  6,'C. ;  Stephen  R.  Parkhurst,  New  York 
City,  New  York,  May  1. 

Claim. — "  What  I  claim  as  my  invention  in  the  described  machine, 
is  arranging  the  metallic  rings,  composing  the  burring  cylinder,  so 
near  together,  that  no  burs  or  seeds,  &c.,  can  fall  in  between  tliem, 
the  rings  having  hooked  teeth  cut  in  the  periphery,  as  described,  and 
so  placed  around  the  cylinder  as  not  to  have  tlie  teeth  on  any  two 
adjoining  rings  to  come  opposite  each  other,  by  which  the  wool  or 
cotton  is  drawn  in  below  llie  surface  of  the  rings,  and  the  seeds  or 
burs  are  cleaned  off". 

"  Secondly,  I  claim  the  combination  of  the  burring  cyUnder,  con- 
structed as  above  described,  with  the  feeding  cylinders,  and  trash 
cylinder  to  separate  the  fibres  of  cotton  or  wool  from  foreign  or  use- 
less substances." 


8.  For  improvements  in  the  Machine  for  cutting  and  crushing  Corn 
and  Cobs ;  Hiram  A.  Pitts,  Winthrop,  Kennebec  county,  Maine,, 
May  1. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improved 
machine  for  cutting  up  and  crushing  the  ears  of  corn,  and  shown  the 
manner  in  which  the  same  operates,  what  I  claim  therein  as  new, 
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and  desire  ta  sectvre  by  letters  patent,  is  the  combination  of  the  drum 
and  cutter  (F.)  the  cutter  (G)  on  the  case,  and  the  regulating  concave 
(H,)  so  as  to  co-operate  in  producing  the  desired  effect  in  the  manner 
set  forth. 

"I  likewise  claim  the  combination  of  the  drum  and  cutter  (F,)  and 
the  cutter  (G,)  on  the  case,  arranged  as  above  set  forth,  when  used 
without  the  adjustable  concave." 

The  cutters  F  are  long  knives  extending  from  end  to  end  of  a 
drum,  and  attached  to  it  tangentially,  so  as  to  cut  against  a  perma- 
nent cutter,  G,  attached  to  the  case^  and  thus  sever  the  ears  of  corn, 
the  pieces  then  being  reduced  by  teeth  on  an  adjustable  concave  H, 
there  being  teeth  on  the  drum  between  the  knives  F. 


9.  For  improvements  in  the  Cylinder  Printing  Press ;  Richard  M. 
Hoe,  New  York  City,  N.  Y.  May  1. 

The  Patentee  says — "The  first  improvement  consists  in  the  man- 
ner in  which  I  have  combined  the  flying  sheet  frisket  for  delivering 
the  printed  sheets  on  to  a  table,  and  in  the  arrangement  of  the  parts 
connected  therewith,  by  which  the  cylinder  press  is  adapted  to  the 
employment  of  such  a  frisket  for  depositing  the  sheets.  My  second 
improvement  consists  in  the  manner  in  which  I  have  arranged  a  sim- 
ple lever  and  a  cam  plate  for  operating  the  grippers  or  fingers  that 
lay  hold  on  the  sheet.  My  third  improvement  is  in  the  manner  by 
which  the  cylinder  is  raised  from  the  form,  when,  from  any  cause,  it 
is  desired  that  an  impression  slionld  not  be  taken.  My  fourth,,  and 
last  improvement  is  in  the  manner  of  combining  and  arranging  a 
series  of  springs  for  arresting  the  momentum  of  tlie  bed  of  the  press. 

Claim— "What  1  claim  as  new  therein,  and  desire  to  secure  by  let- 
ters patent,  is  first,  the  manner  in  which  I  liave  combined  the  flying 
sheet  frisket  with  the  cylinder  printing  press,  as  set  forth.  I  do  not 
claim  this  frisket  as  beuig  new  in  itself,  it  having  been  applied  to  the 
bed  and  platen  press,  but  never,  as  I  verily  believe,  so  modified  as  to 
adapt  it  to  the  cylinder  press.  I  claim  therefore  the  manner  described 
of  passing  the  ends  of  the  slats  between  the  adjustable  tape  rollers,  by 
which  they  are  enabled  to  conduct  the  sheet  on  to  the  frisket  in  the 
position  which  it  must  assume  in  the  cylinder  press,  said  frisket  being 
governed  in  its  motion  by  a  cam  arranged  and  operating  substan- 
tially as  herein  made  known. 

I  claim  the  lifting  of  the  cylinder  when  it  is  desired  that  it  should 
not  bear  on  the  form  as  it  revolves,  such  htung  being  efl'ected  by 
means  of  the  apparatus  connected  with  the  lever,  arranged  and  opera- 
ting substantially  as  described. 

1  claim  the  manner  herein  made  known  of  constructing  the  spring 
box  or  apparatus  used  by  me  for  checking  the  momentum  of  the  bed 
in  a  cylinder  press,  but  which  may  be  advantageously  applied  in 
other  machines  for  a  like  purpose,  said  spring  box  or  apparatus  being 
furnished  with  a  centre  shaft  carrying  a  toothed  wheel  that  gears  into 
wheels  or  pinions  on  several  surrounding  shafts,  the  whole  of  which 
shafts  carry  spiral  springs  arranged  and  combined  as  herein  made 
known,  so  as  to  co-operate  with  each  other,  in  the  maimer  described." 
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10.  For  ail  improvement  in  the  Pump;  Frederick  Walther,  Winches- 
ter, Frederick  county,  Va.  May  1. 

In  this  pump  there  are  two  pistons  attached  to  one  piston  rod  (one 
at  each  end  of  the  rod)  working  within  one  cyhnder,  the  piston  rod 
being  operated  by  a  cross  head  attached  to  the  middle  of  the  rod  and 
passing  out  through  slots  in  the  cylinder  and  between  the  two  pistons 
to  receive  the  connecting  rods. 

Claim — '-'I  would  observe  that  I  do  not  claim  the  pump  action,  nor 
the  working  of  two  pumps  togetlier  by  one  j)iston  rod,  but  what  I  do 
claim  as  new,  and  desire  to  secure  by  letters  patent,  is  tiie  working  of 
two  pumps  upon  one  rod  within  one  cylinder  in  the  manner  set  forth 
— the  cross  piece  attached  to  the  piston  rod,  and  passing  out  through 
the  slots  in  the  cylinder,  in  the  manner  andfor  the  purpose  herein  des- 
cribed." 


11.  For  a  7nachine  for  filling  Brush  Blocks  ivilh  bristles,  Samuel 
Taylor  of  Cambridge,  and  Abbot  R.  Davis  of  Boston,  Mass.  May  1. 

The  bristles  are  laid  in  a  hopper  and  over  a  hole  at  the  bottom 
thereof,  from  which  a  tube  extends  to  the  brush  block  placed  below. 
A  gauge  punch,  attached  to  a  vertically  shdiiig  rod,  moves  up  and 
down  in  this  tube  and  (the  end  being  tbrk'ed)  at  every  downward 
movement  it  carries  a  given  quantity  of  bristles  througli  the  tube  into 
one  of  the  holes  in  the  block,  and  in  moving  upto  take  anotlier  charge 
the  bristles  are  prevented  from  being  forced  down  by  means  of 
weighted  cords  passing  over  them  on  each  side  of  the  gauge  punch. 

Claim — "Having  tlius  described  our  inventions  we  shall  claim,  the 
combination  of  the  gauge  punch  with  a  hopper,  arranged  beneath  it, 
and  having  a  guide  tube  or  other  suitable  contrivance  of  like  charac- 
ter, adapted  to  it,  the  whole  being  arranged  and  operated  substantially 
as  above  described. 

Also,  the  manner  in  which  the  bristles  are  fed  beneath  the  gauge 
punch,  as  fast  as  is  necessary,  when  others  are  removed  by  the  same 
from  the  hopper,  viz :  by  means  of  the  weighted  strings,  adapted  to 
the  hopper  and  frame  of  the  machine,  as  above  specified. 

We  also  claim  in  combination  with  the  weighted  strings,  elevating 
the  hopper  when  the  gauge  punch  rises  upwards;  the  same  being  for 
the  purpose  of  drawing  the  strings  over  the  bristles,  and  diereby  en- 
suring their  movement  beneath,  and  into  the  fork  of  the  gauge  punch. 


12.  For  an  improvement  in  Cut-off  Valves  for  steam  engines;  Thos. 

Rodgers,  Paterson,  Passaic  county,  N.  J.,  May  1. 

This  is  for  an  improvement  on  the  cut-ofF-valves,  patented  by 
Horatio  Allen,  of  New  York  in  Aug.  1841,  and  noticed  in  this  Jour- 
nal vol.  iv.  third  series,  page  275,  to  which  the  reader  is  referred. 
The  object  of  the  present  improvement  is  to  shift  the  cut-off  during 
the  action  of  the  engine  by  an  arrangement  of  levers.  One  of  the 
slide  valves  is  operated  by  a  hollow  rod,  through  which  passes  the 
rod  of  tlie  other  valve,  so  that  one  can  slide  on  the  other,  and  these 
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rods  are  connected  by  means  of  two  connecting  rods  with  two  arms 
of  a  lever  (designated  in  the  claim  by  the  letters  L.  m,  n,)  the  centre 
of  which  has  its  bearings  in  a  lever  A,  operated  by  the  piston  rod, 
and  the  lever  L,  by  a  rod  E,  connects  with  an  index  and  shifting 
lever.  By  this  arrangement  the  two  valves  are  operated  by  the  lever 
A,  and  as  the  two  slides  are  connected  with  it  by  the  lever  L,  their 
relative  position  can  be  shifted  at  pleasure  during  the  action  of  the 
engine,  and  thus  regulate  the  extent  of  the  cut-ofl'. 

Claim — "What  I  claim  is  the  combination  herein  described  of  the 
three  levers  L,  m,  and  n,  having  a  common  centre  in  the  lever  A, 
with  the  rod  E,  and  the  slide  as  a  means  of  adjusting  the  slides  while 
the  engine  is  in  motion,  and  the  lever  A  is  working^  ihe  slides  by  a 
reciprocating  motion,  or  any  combination  substantially  the  same;  but 
I  do  not  claim  the  combination  of,  or  the  right  to  use  the  combination 
of  adjustable  slides  and  fixed  seats  with  openings  for  each  end  of  the 
cylinder  as  herein  referred  to  and  set  forth  in  letters  patent  granted  to 
Horatio  Allen  in  August,  1S41. 


13.  For  a  Steam  Car  to  run  on  Prairies;  James  Semple,  Alton, 
Madison  county.  111.,  May  1. 

The  following  extract  will  enable  the  reader  to  understand  the  de- 
sign and  purpose  of  the  inventor — viz  : 

"The  driving  wheels  (says  the  Patentee)  I  construct  in  the  follow- 
ing manner,  viz :  they  are  hollow  cylindei-s  of  iron  or  wood,  six  feet 
in  diameter,  and  five  feet  tread,  more  or  less,  closed  at  the  ends.  The 
object  in  making  them  so  wide  is  to  prevent  their  sinking  into  the 
soft  earth,  and  they  are  made  iioUow  and  closed  at  the  ends  to  give 
them  greater  lightness  and  buoyancy,  and  to  prevent  mud,  water,  or 
other  material  from  getting  into  them.  They  may  be  made  rougli  on 
the  outside  surface  to  give  them  greater  adhesion.  The  guiding 
wheels  are  on  a  separate  frame  which  turns  on  a  pivot  and  slides  un- 
der the  main  frame.  They  are  made  like  the  driving  wheels  and 
always  on  separate  axles,  and  are  five  feet  iti  diameter  with  four  and 
a  half  tread,  more  or  less.  The  size  will  be  as  much  less  in  diameter 
than  the  driving  wheels,  as  will  make  the  lower  part  of  the  wheels 
on  a  level  with  the  driving  wheels,  when  the  centre  is  placed  below 
the  guiding  frame,  and  the  tread  will  be  sufficiently  narrow  to  allow 
the  wheel  to  play  within  the  large  frame  while  turning  a  curve,  say 
on  a  radius  of  400  feet.  The  guiding  frame  is  turned  in  the  same 
manner  that  steam  coaches  are  turned  on  common  roads. 

"  The  power  is  applied  by  any  of  the  ordinary  modes. 

"  This  description  applies  to  the  locomotive.  The  freight  and  pas- 
senger cars  will  be  made  with  the  same  kind  of  wheels,  four  or  eight 
in  number,  each  wheel  on  a  separate  axle,  and  the  forward  wheels 
are  affixed  to  a  movable  frame  work  like  the  guiding  wheels  of  the 
locomotive.  The  locomotive  and  cars  are  attached  together  in  any 
of  the  ordinary  modes. 

"  The  power  or  manner  of  applying  the  same  for  propelling  this  car 
is  not  claimed  as  a  new  invention  ]    this  may  be  done  in  any  of  the 
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various  ways  already  known.  I  am  aware  that  the  tread  of  wheels 
for  carriages  has  been  made  of  sufficient  width  to  prevent  the  cutting 
up  of  roads  by  the  weight  of  common  wagons,  gun  carriages,  &.c., 
drawn  by  horses ;  and  that  the  extra  width  has  been  given  to  the 
treads  of  wheels  for  steam  carriages  on  McAdamized  and  other  roads, 
with  the  view  of  obtaining  sufficient  adhesion  or  resistance  to  the 
wheels,  which  being  turned  by  steam  power  are  termed  driving 
wheels  ;  but  I  am  not  aware  that  it  has  ever  been  suggested  to  make 
the  treads  of  the  wheels  of  steam  carriages  of  sufficient  width  to  sus- 
tain the  weight  on  prairies  in  their  various  conditions,  and  on  soft 
roads  when  such  wheels  are  to  be  driven  by  steam  power  ;  and  there- 
fore what  I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  broad,  high  cylindrical  wheels  turn- 
ing on  separate  axles,  spreading  out  the  surface  or  bearing  so  as  to 
prevent  sinking  into  the  ground  with  a  locomotive  steam  engine  or 
other  driving  power,  located  on  the  carriage  as  herein  described." 


14.  For  an  Improved  Method  of  forming  permanent  Foundations 
under  JVater  ;  J.  W,  P.  Lewis,  Boston,  Mass.  May  1. 
This  is  for  making  iron  foundations  under  water  in  connexion  with 
the  iron  screw  pile  ;    but  we  are  under  the  necessity  of  omitting  the 
claim,  as  it  refers  to  and  is  wholly  dependant  on  the  drawings. 


15.  For  an  improvement  in  the  Stove  for  heating  Buildings  ;  Sam- 
uel Utter,  New  York  City,  N.  Y.,  May  7. 

Claim. — "  I  do  hereby  declare  that  I  do  not  claim  as  new  the  caus- 
ing of  the  draught  to  descend  through  the  fuel,  this  having  been  done 
Detbre,  though  under  an  arrangement  and  combination  of  parts  essen- 
tially different  from  that  devised  by  me,  and  herein  described ;  but 
what  I  do  claim  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
manner  in  which  I  have  combined  and  arranged  the  respective  parts 
of  my  stove,  so  as  to  allow  the  burning  coal  to  rest  on  the  solid  stove 
bottom,  without  a  grate,  the  lateral  opening  for  the  escape  draught 
being  entirely  above  the  bottom  of  the  stove,  and  leading  thence  into 
the  air-heating  chamber,  by  which  device  the  radiation  is  increased, 
and  the  air  for  the  supporting  of  combustion  is  also  heated  on  its  pas- 
sage to  the  fire  ;  the  whole  combination  and  arrangement  being  sub- 
stantially the  same  as  that  herein  described." 


16.  For  an  improvement  in  the  Stove  for  heating  Buildings ;  Fran- 
cis L.  Hedenberg,  New  York  City,  N.  Y.,  May  7. 
Claim. — "  What  1  claim  therein  as  new,  and  desire  to  secure  by 
letters  patent,  is  the  particular  manner  as  above  set  forth,  in  which  I 
arrange  and  combine  the  flue  and  air-heating  spaces,  and  the  pedes- 
tal of  my  stove,  the  hot  air  space  being  between  the  ascending  and 
descending  draught,  the  descending  draught  spreading  around  the 
base  of  the  stove." 
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17.  For  a  Machine  for  raisi7ig  the  Nap  or  Pile  on  Hats;    John 

London  and  Thomas  Shaw,  New  York,  May  7. 

The  hat  is  placed  on  a  block  at  the  top  of  a  vertical  arbor,  by 
which  the  hat  receives  a  very  quick  rotary  motion ;  a  horizontal 
brush  is  appUed  to  the  top,  and  a  flexible  brush  to  the  crown  and 
brim,  there  being  an  arrangement  of  levers  and  weights  to  apply  the 
necessary  pressure,  and  to  insure  the  bearing  of  the  brushes  equally 
on  every  part  of  the  surface  of  the  hat. 

We  are  under  the  necessity  of  omitting  the  claim,  as  it  refers  to 
and  is  dependant  on  the  drawings  ;  but  it  is  limited  to  the  combina- 
tion of  the  mechanism  pointed  out. 


IS.  For  an  improvement  in  the  Machine  for  Breaking  and  Clean- 
ing Flax  and  Hemp  ;  Wm.  Y.  Singleton,  Springfield,  Sangamore 
County,  HI.,  May  7. 

Two  sets  of  rotating  beaters  are  employed,  consisting  of  arms  pro- 
jecting from  the  ends  of  two  shafts,  the  arms  of  one  interlocking  the 
arms  of  the  other,  and  the  arms  on  each  shaft  are  armed  one  half 
with  swards  and  the  other  half  with  bars  having  projecting  pins,  the 
swards  and  bars  alternating. 

Claim. — "What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  making  of  the  revolving  skeleton  cylin- 
der, with  combined  swards  and  bars  of  teeth  for  the  purpose  set 
forth." 


19.  For  an  Improved  Process  for  Curing  and  Preserving  Meal  ; 

George  A.  Scherpf,  New  York  City,  N.  Y.,  May  7. 

Claim. — "  I  do  not  claim  as  my  invention  the  impregnation  of  meat 
by  hydraulic  or  other  pressure,  nor  do  1  claim  the  modes  of  produ- 
cing desiccation;  but  what  I  do  claim,  is  the  process  substantially  as 
described,  of  curing  meat  by  combining  the  operations  of  impregna- 
tion and  desiccation  in  the  manner  set  forth." 


20.  For  an  improvement  in  the  Machine  for  Solving  Grain,  Plas- 
ter, 4'C. ;  Pierpont  Seymour,  East  Bloomfield,  Ontario  County,  N. 
Y.,  May  7. 

At  the  bottom  of  a  long  hopper  there  is  a  rod  which  is  notched  or 
toothed  to  suit  the  kind  of  grain,  &c.,  and  above  this  there  is  another 
bar  called  the  stirring  rod,  provided  with  small  pieces  of  metal  that 
extend  down  nearly  to  the  bottom  to  stir  the  grain,  &c. ;  and  in  con- 
nexion with  these  there  is  a  gauge  rod  which  regulates  the  discharge 
of  seeds. 

Claim.—"  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  tlie  manner  in  which  I  have  combined  the  stirring 
rod  or  bar  with  the  dropping  bar  or  vibrating  rod,  and  in  combina- 
tion therewith,  the  gauge  rod  with  its  index  for  regulatmg  the  amount 
of  seed  to  be  dropped  in  the  manner  above  described." 
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21.  For  improvements  in  the  Machine  for  Slretchmg  and  Stuffing 

Horse   Collars ;    Wade  Haworth,  Dayton,  Montgomery  County, 

Ohio,  May  7. 

The  patentee  says: — "The  nature  of  my  invention  consists  of  a 
frame  on  which  the  leather  is  stretched  to  be  stuffed  after  it  has  been 
made  into  a  collar,  and  in  forming  said  collar  when  stuffed." 

We  are  under  the  necessity  of  omitting  the  claim  from  its  depend- 
ance  on  the  drawings. 


22.  For  improvements  in  Machinery  for   Crimpi7ig  Leather  for 

Boots ;    Reuben  and  Starr  Fairchild,  Trumbull,  Fairfield  County, 

Conn.,  May  10. 

The  patentees  say : — "  The  nature  of  our  invention  consists  in  an 
apparatus  jointed  at  or  near  the  centre,  so  that  the  leather  to  be 
crimped  can  be  stretched  thereon,  and  then  bent  into  form,  which  we 
consider  our  first  operation :  the  other  parts  consist  of  a  form,  with  a 
guard  or  follower  over  the  instep,  with  or  without  a  groove  cut  on  it 
to  fit  the  inner  edge  of  any  common  boot  crimp,  which  prevents  the 
leatlier  from  wrinkling  and  forming  an  uneven  surface  in  crimping 
and  making  a  more  durable  crimp.  These  are  placed  together  form- 
ing a  gate,  and  forced  through  between  two  check  pieces,  which 
stretch  it  into  form,  where  it  is  lield  by  the  arrangement  and  combi- 
nation of  hooks  therewith,  without  naihng,  as  hereinafter  described." 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  constructing  the  former  in  strips  with  a  series  of 
joints  at  or  near  the  centre. 

<•'  We  also  claim  the  combination  of  a  guard  with  the  form  over 
which  the  leather  is  to  be  crimped,  the  leather  being  placed  between 
them  to  prevent  the  wrinkles,  &c.  as  herein  described. 

"  We  also  claim  the  hooks  in  combination  with  the  crimp,  so  as  to 
be  brought  over  the  back  of  the  former  and  pass  through  between  the 
jaws,  and  taken  out  on  the  under  side  as  set  forth,  or  they  may  be 
used  in  drawing  up  the  leather  and  tack,  &c. 

"  We  also  claim  in  combination  with  the  above  named  guard  and 
form,  the  bar  in  which  are  the  screws,  with  a  crank  for  drawing  up 
the  leather  in  the  manner  and  for  the  purpose  before  specified." 


23.  For  a  Macliine  for  Knitting  Net   Work  for  Fishing  Seines; 

John  D.  Cornelius  and  James  Mott,  Sr.,  Westburg,  Queens  County, 

N.  Y.,  May  10. 

This  machine  is  necessarily  very  complex,  and  could  not  be  under- 
stood without  drawings,  the  publication  of  which  would  carry  us 
beyond  the  limits  of  this  work.  The  claims  will,  however,  enable 
those  who  are  versed  in  the  method  of  knitting  seines,  to  form  a  gen- 
eral notion  of  (he  principle  of  the  invention. 

Claim. — "We  claim,  first,  the  manner  of  forming  the  knots,  by 
turning  over  the  loops  or  meshes  already  made  in  the  form  of  a  noose, 
across  the  whole  net  at  once,  as  herein  set  forth,  by  means  of  a  knot 
frame  constructed  and  operating  substantially  as  described. 
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^'Secondlt/, — We  claim  the  manner  of  introducing  tiie  twine  through 
the  apertures  of  the  noose  formed  by  the  knot  frame,  by  means  of  a 
needle,  substantially  the  same  as  set  forth  in  the  description  in  com- 
bination with  the  netting  machine  before  described. 

"  Thirdly, — We  claim  the  manner  of  casting  off  the  knots  from  the 
knot  frame,  and  of  tightening  them  by  means  of  the  action  of  the 
swiv-el  and  bearing  against  the  ends  of  the  jacks,  whilst  the  web  of 
the  previously  formed  net  passes  over  the  roller  and  is  held  firmly  in 
its  position. 

"  Fourthly, — We  claim  the  manner  herein  set  forth  of  combining 
the  parts  constituting  the  knot  frame,  consisting  principally  of  the 
table,  the  counter  table,  three  pairs  of  jaws  attached  to  the  table  and 
counter  table,  each  of  which  pairs  of  jaws  is  composed  of  two  slips 
or  pieces  of  metal,  which  are  made  to  slide  upon  each  other,  so  as  to 
open  and  close  said  jaws;  the  arrangement  and  combination  of  the 
plungers  and  of  the  connecting  rods,  by  which  said  plungers  and 
jaws  are  actua;ted,  being  substantially  such  as  herein  described  and 
represented. 

'^  Fifthly, — We  claim  the  manner  in  which  we  have  combined  and 
arranged  the  jacks  and  the  slue  wheel,  with  its  carriage,  and  their 
appendages  ;  by  which  combination  and  arrangement  the  jacks  are 
made  to  rise  successively,  and  to  draw  the  twine  up  so  as  to  consti- 
tute a  loop ;  the  slue  wheel  being  divided  into  four,  or  any  preferred 
number  of  parts,  and  being  moved  on  with  the  carriage,  and  actuated 
by  a  rack  and  pinion  substantially  in  the  manner  and  for  the  purpose 
herein  set  forth. 

'■^Sixthly, — We  claim  the  manner  of  arranging  as  formed  the  twine 
comb,  Willi  its  teeth  or  wires,  to  act  against  the  rising  meshes  by  the 
aid  of  the  arm,  acted  upon  by  the  pin,  in  the  wheel  of  the  counter 
table,  or  in  any  other  way  that  is  substantially  the  same. 

"Seventhly, — We  claim  the  manner  of  combining  and  arranging 
the  mesh-frame,  knot-frame,  twine-comb,  and  their  immediate  appen- 
dages, so  as  to  co-operate  with  each  otiier  substantially  as  herein  set 
forth,  and  for  the  purpose  herein  mentioned." 


24.  For  an  improvement  in  Lamp  IVicks  ;  Samuel  Rust,  New  York 

City,  N.  Y.,  May  10. 

The  patentee  says  : — "  This  wick  is  peculiarly  adapted  for  lamps, 
which  raise  or  depress  the  wick  by  a  roller.  If  consists  of  a  narrow 
strip  of  tape  about  I  of  an  inch  wide,  or  a  narrow  strip  of  muslin, 
canton  flannel,  or  other  suitable  substance  about  I  of  an  inch  wide, 
(more  or  less,)  with  the  edges  of  the  muslin  or  canton  flannel  turned 
and  doubled  over,  so  as  to  meet  or  nearly  so,  in  the  centre,  which 
leaves  the  edges  double,  and  prevents  it  from  raveling,  whicli  1  do 
with  great  faciUty  by  machinery.  This  muslin  or  canton  flannel 
when  doubled,  forms  a  strip,  of  course,  only  half  as  wide,  the  same 
width  as  the  tape,  which  does  not  require  the  edges  to  be  doubled 
over.  On  to  each  edge  of  this  strip  the  common  candle  wick  is 
sewed,  or  otherwise  attached.     This  wick  is  beautifully  adapted  for 
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my  spring  lamp,  with  a  thumb- piece  formerly  patented  by  me,  which 
has  a  flat  tube. 

Claim. — "  What  I  claim  and  desire  to  secure  by  letters  patent,  is 
the  lamp  wick  made  or  combined  as  above  described,  viz  :  with  a 
strip  of  tape,  muslin,  canton  flannel,  a  piece  of  twine,  or  any  other 
substance,  and  the  candle  wick  attached  or  combined  to  the  sides  as 
above  set  forth,  or  in  any  other  way  that  is  essentially  the  same,  and 
for  which  1  request  letters  patent. 


25.  For  a  method  of  fVater  Hotting  Flax  and  Hemp  ;    George  W. 

Billings  and  John  Harrison,  Glasgow,  Howard  County,  Me.,  May 

10. 

The  flax  or  hemp  to  be  rotted  is  submersed  in  water  kept  at  about 
90°  Fahrenheit's  scale  by  artificial  means,  such  as  steam  circulating 
through  pipes  in  the  bottom  of  the  tanks. 

Claim. — -'Having  thus  fully  described  the  construction  of  our  im- 
proved rotting  vat  for  hemp  or  flax,  and  the  manner  of  regulating 
and  difl^using  the  temperature  equally  through  any  portion  of  the  con- 
tents of  the  same  while  the  rotting  process  is  in  progress, — we  would 
remark  that  we  do  not  claim  the  rotting  of  hemp  or  flax  by  means  of 
hot  or  warm  water,  as  that  has  been  done  before  ;  but  what  we  do 
claim  as  new,  and  desire  to  secure  by  letters  patent,  is  the  performing 
the  rotting  process  upon  hemp  or  flax,  by  keeping  it  immersed  in 
water  at  a  uniform  temperature  by  artificial  means,  and  that  temper- 
ature not  to  vary  more  than  twenty  or  thirty  degrees  from  ninety  of 
Fahrenheit's  thermometer." 


26.  For  an  improvement  in  the  Machine  for  Chopping  Meat ;   Jas. 
M.  Welder,  Peterborough,  Hillsborough  County,  N.  H.,  May  10, 
The  meat  is  to  be  placed  in  a  trough  which  has  a  reciprocating 

movement  back  and  forth,  that  the  meat  may  be  acted  upon  by  cut- 
lers or  choppers  attached  to  a  vertically  sliding  gate. 

The  claim  is  limited  to  the  combination  of  parts  by  which  the  hands 
that  move  the  sliding-trongh  are  shifted  to  reverse  the  movement. 
The  claim  is  omitted  as  it  refers  to  and  is  dependent  on  the  drawings. 

27.  For  an  improvement  in  the  Spike  Machine  ;   John  F.  Winslow 
and  Israel  Blanchard,  Troy,  N.  Y.,  May  10. 

This  is  for  the  addition  of  an  improvement  to  a  spike  machine 
patented  on  the  14th  of  March,  1834,  to  Osgood  and  Hunt,  (see  vol. 
XIV,  page  244  of  this  Journal  for  a  description  of  it,)  by  which  the  ori- 
ginal machine  is  adapted  to  the  making  of  hook-headed  spikes.  The 
griping  dies  are  made  with  a  projection  which  gives  a  slight  bend  to 
that  part  of  the  rod  from  which  the  head  is  to  be  formed,  so  that  when 
the  header  is  forced  up  it  forces  the  metal  in  the  knuckle  of  the  head, 
to  give  the  requisite  strength. 

Claim — "  What  we  claiui  therefore  as  our  invention  and  desire  to 
secure  by  letters  patent  are  the  above  described  tools  for  forming  hook- 
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headed  spikes  and  their  application  to  said  Osgood  &  Hunt's  spike 
machine,  which  tools  are  so  formed  that  when  introduced  into  the 
movable  die  box  of  said  machine,  a  projection  is  given  to  the  dies, 
so  that  that  pari  of  the  rod  of  which  the  head  is  to  be  formed,  receives 
the  requisite  bend  in  the  operation  of  griping,  as  herein  described, 
when  the  header  described  in  Osgood  &  Hunt's  specification  of  March 
1834,  advances  and  completes  the  head." 


28.  For  an    improved  Mr-tiqht  Cooking  Stove ;   Henry  N.  Gros, 
Palatine  Bridge,  Montgomery  county,  N.  Y.,  May  13. 

Claim — "What  I  claim  is  the  combination  of  flues  passing  down  on 
each  side  nearly  the  whole  width  of  the  stove,  and  coiitracting  under 
the  bottom  and  on  the  opposite  side  as  described." 


29.  For  an  improved  mode  of  Stencil  Painting  and  Printing; 
Ezekiel  B.  Foster,  Philadelphia,  Pa.,  May  13. 

The  Patentee  says — "The  nature  of  my  invention  consists  in  form- 
ing all  the  letters  of  the  alphabet  in  stencil  painting  and  printing  by 
means  of  nine  characters,  by  changing,  reversing,  and  combining  said 
characters,  thus  making  nine  characters  to  answer  the  place  of  twenty 
seven  letters  in  the  operation  of  which  the  letters  are  made  more  per- 
fect, leaving  no  spaces  or  interstices  to  be  filled  up  after  the  brush  has 
passed  over  the  stencil,  as  in  the  present  mode,  or  mode  now  in  use." 

Claim — "What  I  claim  as  my  invention  and  desire  to  secure  by  let- 
ters patent  is  the  mode  of  forming  and  printing  the  letters  in  stencil 
printing  or  painting  by  means  of  the  combinationof  characters  repre- 
sented in  the  draft  and  numbered  1,  2,  3,  4,  5,  6,  7,  8,  9,  essentially 
in  the  manner  described,  and  the  nine  characters  so  represented." 

It  is  not  deemed  necessary  to  explain  the  application  of  these  char- 
acters ;  but  the  reader  will  readily  understand  by  an  inspection  of  the 
nine  following  figures,  how  these  are  to  be  applied  to  form  letters. 


I       2 
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30.  For  an  improvement  in  the  Spark  Arrester;  Wm.  C.  Grimes 
Philadelphia,  Pa.,  May  13. 

Within  the  chimney  there  is  an  inverted,  perforated,  or  wire  gauze 
cone  through  the  meshes  of  which  the  gaseous  products  of  combustion 
are  to  escape,  and  the  space  between  this  cone  and  the  chimney  case 
is  formed  into  a  spiral  flue,  so  that  the  draught  in  passing  through 
forces  the  sparks,  &c.  by  centrifugal  force,  into  an  oiUer  receptacle. 

Claim — "  I  do  not  claim  the  perforated  cone,  or  the  spiral  thread, 
taken  separately  or  individually  as  they  have  long  been  known,  but 
the  placing  of  a  spiral  thread  within  the  chimney  proper  and  combin- 
ing it  with,  so  as  to  form  spiral  flues  around  a  perforated   cone  or 
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screen,  I  verily  believe  to  be  features  of  novelty,  as  they  are  of  utility.. 
"  What  I  claim  as  new,  and  as  constituting  my  invention,  and  de- 
sire to  secure  by  letters  patent,  is,  the  giving  to  the  gaseous  current  a 
rotary  motion  around  a  central,  conical,  or  other  formed,  screen,  by 
means  of  a  spiral  thread  or  threads  combined  therewith,  which  tra- 
verse the  chamber  and  form  spiral  flues  around  the  same,  whereby 
the  sparks  and  the  other  solid  particles  floating  on  the  gaseous  current 
acquire  a  centrifugal  force,  that  throws  them  off  through  proper  open- 
ings into  an  exterior  chamber,  while  the  gases  escape  through  the 
central  screen,  as  herein  before  set  forth/' 


31.  For  a  method  of  manufacturing  India  Rubber  Cloth  and  sheet 
India  Rubber  ;:  Nelson  Goodyear,  Newtown,  Fairfield  county,  Ct., 
May  13. 

The  patentee  says — "The  design  and  purport  of  my  invention  is  to 
impart  additional  strength,  solidity,  tenacity,  and  durability  to  all  India 
rubber  fabrics,  by  combining  in  any  manner  the  shearings,  clippings, 
or  nappings  of  wool*  cotton,  silk,  hair,  fur,  or  any  fibrous  substance, 
with  India  rubber,  or  any  compound  of  it.'' 

Claim — "  I  claim  as  my  invention  the  intermingling  and  combining 
fibrous  substances  with  the  gum  in  forming  India  rubber  fabrics,  solid 
and  firm  in  the  body,  with  a  smooth  surface,  resembling  leather." 


32.  For  an  improvement  in  the  Spark  Arrester  }  Samuel  Swett,  Jr., 
New  York  City,  N.  Y.,  May  13. 

The  patentee  says. — "  This  invention  and  improvement  consists  in 
surrounding  the  ordinary  smoke  pipe  of  the  locomotive  or  other  en- 
gine with  an  inverted  funnel  shaped  case,  leading  into  the  bottom  of 
a  drum,  whose  ends  are  closed  with  reticulated  wire  for  arresting  the 
sparks,  the  sum  of  the  areas  of  the  meshes  of  which  (through  which 
the  smoke  passes)  being  equal  to  the  area  of  the  smoke  pipe  through 
which  it  passes  from  the  fire  box  to  the  drum.  The  sparks,  when 
thus  arrested  by  the  wire  cloth  fall  down  into  a  space  between  the 
smoke  pipe  and  case,  from  wlience  they  are  removed  through  a  door 
in  the  case — or  the  sparks  may  be  conducted  into  a  receiver  contain- 
ing water,  or  into  the  ash  box,  or  into  any  convenient  place." 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  combination  of  the  drum  and  case  with 
the  smoke  pipe,  constructed  and  arranged  and  operating  in  the  man- 
ner and  for  the  purpose  set  forth,  or  other  mode  substantially  the 
same  for  producing  analogous  results." 


33.  For  a  Self-operating  Engine  for   Turning  Woody  <S*c.;  Milton 
W.  St.  John,  Plainfield,  Otsego  county,  N.  Y.,  May  13. 

To  the  sliding  frame  that  carries  the  cutters  from  end  to  end  of  the 
wood  to  be  turned  there  is  a  wheel  with  holes  of  different  sizes, 
through  either  of  which  the  turned  wood  passes,  and  which,  therefore. 
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answers  (he  purpose  of  a  rest.  On  one  face  of  this  wheel  there  is  a 
metallic  edge  which  cuts  into  the  wood  for  the  purpose  of  feeding  or 
moving  the  carriage  forward  by  the  rotation  of  the  wood,  and  which, 
by  means  of  a  wedge  piece  can  be  set  to  any  desired  inclination  for 
the  purpose  of  increasing  or  decreasing  the  feed. 

On  the  same  face  of  this  wheel  there  is  a  cutter  for  reducing  the 
wood  to  the  required  thickness,  to  admit  of  its  passage  through  the 
hole  ill  the  guide  wheel,  and  on  the  other,  a  movable  cutter,  which 
by  means  of  a  guide  can  be  made  to  turn  the  wood  to  any  desired 
form. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  feeding  by  means  of  the  inclined  feed- 
ing wedge,  as  before  set  forth — whether  the  operation  be  effected  pre- 
cisely in  the  manner  described,  or  in  any  other  mode  substantially 
the  same. 

I  also  claim  the  combination  of  the  sizing  gauge,  with  the  wheel 
and  adjustable  cutter,  for  the  purpose  and  in  the  manner  described." 


34.  For  an  improvement  in  the  Cotton  Cleaner  ;  Jane  A.  Davis,  ad- 
ministratrix of  Henry  G.  Davis,  Clark  county,  Ala.,  May  16. 
Within  a  conical  concave,  the  lower  half  of  which  is  a  grating,  there 
is  a  conical  runner  with  spiral  wings  and  rows  of  pins  projecting 
therefrom,  to  act  on  the  cotton  as  it  passes  through  the  machine. 

Claim — "  Having  thus  fully  described  the  improvement,  what  I  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  runner 
constructed  as  herein  described,  having  spiral  wings  thereon,  from 
which  project  rows  of  pins,  substantially  iii  the  manner  and  for  the 
purpose  herein  made  known;  and,  in  combination  therewith,  the  grat- 
ed concave  as  above  set  forth." 


35.  For  improvements  in  the  Horse  Power  ;  Elihii  H.  Jaques,  Spring- 
field, Windsor  County,  Vt.,  May  16. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  supporting  the  upper  frame  on,  and  attaching  it  to, 
the  spindle,  on  which  the  master  wheel  turns,  in  combination  with 
the  mode  of  connecting  the  spindle  with  the  lower  frame,  by  means 
of  a  turning  platform,  the  master  wheel  being  situated  between  the 
two  frames,  and  there  being  no  other  coimexion  between  the  two 
frames  than  the  said  spindle,  whereby  the  upper  frame  which  sup- 
ports the  belt  wheels  may  be  turned  m  any  direction  without  mov- 
ing the  under  frame  as  described.  I  also  claim  connecting  together 
the  inner  ends  of  the  levers  by  which  the  horses  pull,  by  joint  links — 
the  said  levers  being  jointed  to  the  master  wheel  near  its  periphery, 
so  that  the  horses  shall  perform  their  proportion  of  labor,  as 
described." 


iQ.  For  an  improvement  in  the    Truss  for  Hernia  ;    David  B.  W. 
Ward,  Bethlehem,  Litchfield  County,  Ct ,  May  16. 
The  pad  of  this  truss  is  fixed  to  a  plate  connected  with  the  bed 

22* 
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plate^  by  means  of  spiral  springs,  so  as  to  yield  to-  any  nndiie  pres- 
sure ;  but  with  the  view  to  have  a  circle  around  the  elastic  pad  which 
shall  be  more  elastic;  a  circular  plate  attached  to  the  bed  plate  has 
its  edges  turned  in  a  regular  curve,  over  the  spring  pad  plate,  thus 
having  the  spring  pad  movable  within  the  unyielding  circle. 

Claim. — "  I  do  not  claim  the  manner  of  effecting  the  elasticity  of 
my  pad  by  means  of  spiral  springs,  as  that  has  before  been  done;  but 
what  I  do  claim  as  my  invention  is  combining  with  a  pad  so  rendered 
elastic,  the  cushion  and  stuffing  thereof,  in  such  manner  that  the  cen- 
tral portion  of  the  pad  shall  present  a  hard  surface,  while  the  portion 
exterior  to  said  centre  shall  be  of  a  soft  yielding  nature,  and  at  the 
same  time  exert  a  gentle  pressure. 

"  And  I  further  claim,  in  combination  with  the  above  pad  and 
cushion,  making  the  concavo-convex  plate  project  beyond  the  edges 
of  the  plate,  so  as  to  effectually  prevent  the  cover  of  the  pad  from 
coming  between  the  two  plates  in  the  form  and  manner  set  forth." 


37.  For  an  improvement  in  the  Common  Bench  Vice  ;  W.  H.  Tay- 
lor, Rochester,  and  A.  P.  Norton,  Oneida,  N.  Y.,.  May  16. 
The  movable  is  connected  with  the  permanent  jaw  at  top  by  means 
of  the  screw,  and  at  bottom  by  means  of  a  sliding  rack,  into  ihe  t^eth 
of  which  a  paul  takes  to  hold  the  jaw  at  any  desired  distance.  This 
paul  is  jointed  and  connected  by  means  of  a  rod  with  the  nuts,  so  that 
when  the  jaws  gripe,  the  nut  forces  the  paul  into  the  teeth  of  the  rack. 
To  insure  the  parallelism  of  the  jaws,  jointed  rods,  similar  to  those 
known  as  parallel  joint  links,  are  employed. 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  cross  levers  with  the  rack  and 
paul,  substantially  as  herein  described  :  we  do  not  wish  to  be  under- 
stood as  claiming  this  apparatus  for  a  parallel  motion,  but  in  combi- 
nation with  the  bench  vice  as  described,  we  believe  it  to  be  new. 

"  We  also  claim  the  combination  of  the  paul  for  holding  the  rack, 
with  the  nut  on  the  screw  of  the  vice,  so  that  when  the  nut  is  pressed 
up  in  griping  any  thing  between  the  jaws,  the  paul  will  act  audbrace 
the  lower  end  of  said  jaws  in  proper  position." 


38.  For  an  improvement  in  the  Machine  for  Btirring  f  Fool  I  Theo- 
dore Ely,  New  York  City,  N.  Y.,  May  16. 

This  is  for  an  improvement  on  a  machine  for  this  purpose,  patented 
by  the  same  person,  on  the  14th  of  September,  1843,  which  has  not 
yet  been  reached  in  our  list  of  arrears.  The  burring  cylinder  is  armed 
with  longitudinal  metal  plates,  having  sharp  teeth  projecting  from 
one  edge,  which  are  tangential ;  below  these  plates  there  are  radial 
grooves,  in  which  bars  slide  by  means  of  cam  grooves  oii  each  side. 
The  moment  the  teeth  have  been  filled  with  wool  or  cotton,  the  bars 
are  forced  up  against  the  under  surface  of  the  plates,  and  hold  the 
fibres  until  the  burs  or  seeds  are  removed,  and  then  the  bars  are 
drawn  back  to  liberate  the  fibres. 

Claim. — "  What  I  claim  as  my  improvement,  and  desire  to  secure 
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by  letters  patent,  is  the  combination  of  the  movable  bar  with  the 
stationary  teeth  on  the  main  cyUnder,  substantially  in  the  manner  and 
for  the  purpose  above  described." 

39.  For  an  improvement  in  the   Water   Wheel ;    J.  J.  Springsteen, 
Oswego,  Tioga  County,  N.  Y.,  May  16. 

The  patentee  says : — "  The  nature  of  my  invention  consists  in  con- 
structing a  water  wheel  to  be  worked  under  pressure  with  movable 
buckets,  which  are  suspended  by  their  centres,  and  when,  closed  are 
on  a  line  with  and  form  a  part  of  the  periphery  of  said  wheel:  when 
open  they  fill  the  space  between  the  curb  and  wheel" 

Claim. — '<  Having  thus  fully  described  my  improvements,  what  I 
claim  as  new,  and  desire  to  secure  by  letters  patent,  is  the  combina- 
tion of  the  movable  balanced  buckets,  with  a  water  wheel  having 
recesses  to  receive  the  inner  ends  of  said  buckets  in  the  manner  and 
for  the  purpose  above  specified." 

40.  For  an  improvement  in   Water  Wheels;  James  Leffel,  Spring>- 
field,  Clark  County,  Ohio,  May  21. 

Instead  of  having  the  floats  extend  only  to  the  bottom  of  the  scroll 
penstock,  as  heretofore,  they  are  extended  up  into  it,  for  the  purpose 
of  being  acted  upon  by  the  current  of  water  therein. 

Claim. — "  Having  thus  fully  described  my  invention  in  the  bevel 
centrifugal  water  wheel,  and  shown  the  manner  in  v^hich  the  same 
operates,  what  1  claim  therein  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  projecting  of  the  beveled  floats  of  the  beveled 
centrifugal  water  wheel  up  into  the  funnel  drift  of  the  water  in  the 
scrolled  penstock,  combined  and  arranged  as  described  in  the  specififw 
cation." 


41.  For  improvements  in  machinery  for  Crimping  Leather  for 
Boots  ;  Chevey  Snow  and  Thomas  N.  Sadler,  Spencer,  Woi-cester 
County,  Mass.,  May  21. 

We  are  under  the  necessity  of  omitting  the  claim  in  this  case,  be- 
cause of  its  dependance  on  the  drawings,  which  are  too  complex  to 
be  inserted. 


42.  For  an  improvement  in  the  machine  for  Breaking  Coal ;   Benj. 

Haywood,  Pottsville,  Pa.,  May  21. 

This  is  for  a  modification  of  a  machine  previously  patented  by  Jos. 
Battin  of  Philadelphia,  Pa. 

Claim. "  Having  thus  fully  described  the  nature  and  operation  of 

my  improvement  on  the  above  named  machine,  for  breaking  anthra- 
cite or  stone  coal,  what  f  claim  therein  as  new,  and  desire  to  secure 
by  letters  patent,  is  the  employment  of  pairs  of  rallers,  to  effect  the 
breaking  ;  one  of  whicli  rollers,  instead  of  being  furnished  with  teeth, 
is  perforated  with  holes,  through  which  the  broken  coal  is  to  pass,  the 
other  roller  being  provided  with  teeth,  corresponding  with  and  enter- 
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iiig  a  sliort  distance  into  the  holes  in  the  first  named  roller,  in  the 
manner  and  for  the  purpose  set  forth  :  said  rollers  being  geared  to- 
gether, and  otherwise  operating  in  the  same  manner  as  the  within 
named  machine  of  Joseph  Battin." 


43,  For  an  improved  method  of  Clarifying,  Graining  and  Drain- 
ing Sugar ;  John  De  Breltons,  New  Orleans,  La,,  May  21. 

The  patentee  says : — "  In  manufacturing  sugar  by  my  improved 
process,  the  cane  juice  from  the  mill  is  passed  through  a  wire  sifter 
into  the  clarifying  pan,  all  of  the  usual  construction  :  when  in  the 
clarifier  a  small  quantity  of  the  prepared  lime  or  fining  must  be  given 
and  heat  apf)lied,  in  order  to  facilitate  the  heavy  skimming  to  float  on 
top.  The  liquor  is  tiien  drawn  into  the  precipitator,  where  it  re- 
ceives its  full  quantity  of  its  preparation  of  fining.  From  the  precipi- 
tation or  precipitators  the  liquor  is  then  drawn  into  the  kettle,  and 
goes  through  the  same  process  of  boiling  as  in  the  ordinary  way. 
When  the  liquor  comes  to  the  battery  kettle  four  or  five  minutes  be- 
fore striking,  add  four  ounces  of  burnt  alum,  and  one  ounce  of  dra- 
gon's blood,  combined  with  twelve  grains  of  arsenic." 

Claim. — "  Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  my  invention,  and  for  which  1  desire  to  secure  letters 
patent,  is  the  method  of  using  the  rum  as  above  specified  in  potting 
sugar — that  is  to  say,  by  wetting  each  layer  with  the  rum  as  it  is  pot- 
tecf.  I  also  claim  the  conical  perforated  tubes  inserted  into  the  hogs- 
head through  which  the  molasses  runs,  which  can  be  cleared  by  a 
stick  or  otherwise  on  the  inside." 


44.  For  an  improvement  in  the   Spring  Door  Lock  and  Latch  ; 

Jacob  Alricks,  Wilmington,  Del,  May  24. 

Instead  of  making  the  latch  bolt  to  slide,  it  is  made  very  short,  one 
end  being  jointed  to  the  inside  of  the  forward  end  of  the  lock  case, 
and  the  other  jointed  to  a  bridle  which  forms  the  connexion  with  the 
cams  or  levers  of  the  knob  spindle. 

Claim. — '•  What  I  claim  therein  as  new,  and  desire  to  secure  by  let- 
ters patent,  is  the  manner  herein  described  of  arranging  and  combin- 
ing the  piece  which  forms  the  spring  catch  with  the  box  of  the  lock, 
and  with  the  stirrup  by  which  it  is  forced  forward,  the  said  catch 
being  attached  to  the  box  and  to  the  stirrup  by  means  of  joint  pins, 
so  that  its  operation  shall  be  substantially  the  same  with  that  herein 
set  forth." 


45.    For  improvements  in   the    Riding  Saddle;    Robert   Caldwell, 

Montevallo,  Shelby  County,  Ala,,  JNIay  24. 

Claim. — '-Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  improved  saddle,  what  I  claim  therein  as  new,  and  desire 
to  secure  by  letters  patent,  is  the  converting  the  same  into  a  spring 
saddle  by  means  of  a  spring  bar  of  steel  bent  into  the  form  of  the 
outer  edge  of  a  cantle,  so  that  the  straining  girths  may  extend  there- 
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from  to  the  pommel,  thereby  giving  elasticity  to  tlie  seat  as  set  forth. 
I  likewise  claim  the  manner  of  combining  the  stirrups  with  the  saddle 
by  allowing  the  stirrup  straps  to  pass  over  staples  or  rods,  which  are 
free  from  the  saddle  at  the  rear  ends  ;  by  which  device  the  stirrups 
will  be  detached  from  the  saddle  in  case  of  their  being  drawn  back 
by  the  falling  of  the  rider  or  otherwise. 

« I  do  not  claim  the  forming  of  such  staples  or  rods  as  new  in  the 
abstract,  but  limit  my  claim  to  their  employment  as  a  means  of  con- 
necting the  stirrups  with  the  saddle,  by  which  an  important  improve- 
ment is  effected." 


46.  For  an  improvement  in  the  Ink  Stand  ;  Walter  Hunt,  New  York 

City,  N.  Y.,  May  29. 

This  is  for  the  purpose  of  closing  the  aperture  in  which  the  pen  is 
dipped  by  a  self-closing  cork  or  valve,  which  is  effected  by  means  of 
a  float,  the  upper  surface  of  which  is  covered  with  some  elastic  or 
yielding  substance  forced  up  against  the  inner  end  of  the  tube  by  its 
buoyancy  in  the  ink. 

Claim. — "  What  I  claim  as  new,  and  my  own  invention  in  the 
within  above  described  ink  stand,  is  the  introduction  of  a  float  with 
a  soft,  yielding  or  elastic  upper  surface,  and  so  formed  as  to  operate 
at  all  times  either  as  a  stopper  to  the  ink  tube,  or  a  floating  cover  to 
and  upon  the  surface  of  the  ink  in  said  stand,  arranged  substantially 
in  the  manner  and  for  the  purposes  herein  above  set  forth  and 
described." 


47.  For  an  improvement  in  the  self-acting  Cheese  Press ;    Chester 

Stone  and  George  S.  Collins,  Rootstown,  Portage  County,  Ohio, 

May  29. 

The  frames  of  the  bed  and  platen  slide  on  each  other,  and  are  each 
suspended  on  the  end  of  a  separate  lever ;  and  these  levers,  when 
horizontal,  are  parallel  and  hung  on  fulcra  at  the  middle  of  their 
length,  their  opposite  ends  being  connected  by  a  joint  link.  When 
the  cheese  is  placed  on  the  bed,  its  weight  carries  down  that  end  of 
the  lever  on  which  it  rests,  and  the  two  levers  being  linked  together 
at  the  other  end  causes  them  to  approach  each  other,  and  thus  to 
make  pressure  on  the  cheese. 

The  claim  is  limited  to  the  arrangement  and  combination  of  the 
parts  to  produce  this  end.  We  omit  the  claim,  as  it  refers  to  the 
drawing. 


48.  For  an  improvement  in  the  combined  Cooking  Range  and  Hot 
Mr  Stove  ;  Moses  Pond,  Boston,  Mass.,  May  29. 

Claim. — "  I  do  not  claim  the  introduction  of  the  smoke,  heat,  or 
other  volatile  products  of  combustion,  to  the  sides  of  an  oven  of  a 
cooking  range,  through  lateral  flues  proceeding  from  the  boiling 
chambers  :  nor  do  I  claim  (as  is  claimed  in  certain  letters  patent 
numbered  3589,  and  dated  May  17,  1844,)  carrying  the  lateral  flues 
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or  those  proceeding  from  the  boiling  chambers,  directly  against  the 
front  parts  or  halves  of  the  oven,  and  thence  vertically,  and  thence 
horizontally,  over  and  in  contact  with  the  top  thereof,  and  opening 
the  same  at  the  top  of  the  oven  into  a  discharge  flue  :  in  combination 
with  carrying  the  main  discharge  flue  of  the  fire-place  beneath,  and 
in  contact  with  the  underside  of  the  oven,  and  around  and  in  contact 
with  the  rear  parts,  or  halves  of  its  sides  and  top,  (whereby  the  rear 
parts  of  the  sides  are  heated  by  the  central  flue,  or  that  proceeding 
from  the  grate  and  under  the  oven,)  and  thence  into  the  chimney  or 
discharge  flue  ;  nor  dp  I  claim  (as  in  my  letters  patent,  numbered 
2990,  and  dated  March  4,  1843,)  causing  the  heat  and  smoke  to  cir- 
culate against  the  sides  and  bottom  of  an  oven,  by  means  of  lateral 
flues  proceeding  from  the  boiling  chambers,  and  entering  the  sides  of 
a  casing  surrounding  the  oven,  in  combination  with  two  horizontal 
and  vertical  partitions,  arranged  between  the  oven  and  its  surround- 
ing casing,  by  which  the  smoke  and  heat  are  caused  to  come  in  con- 
tact with  the  front  part,  or  a  portion  only  of  each  of  the  sides  of  the 
oven,  and  from  thence  to  pass  underneath  the  oven ;  but  that  which 
I  do  claim  is  the  particular  arrangement  of  flues  on  the  sides  of  the 
oven,  (tiiat  is  to  say,  carrying  the  heat  into  the  front  of  the  lower  part 
of  a  chamber  on  each  side  of  the  oven,  and  making  it  pass  to  the  rear, 
by  means  of  a  horizontal  plate,  thence  upwards  and  over  the  plate, 
and  towards  the  front  of  the  chamber,  and  thence  through  an  open- 
ing into  the  smoke  chamber  on  the  top  of  the  flue  plate,)  in  combina- 
tion with  carrying  the  central  flue  of  the  fire-place  directly  under  the 
bottom  of  the  oven,  upwards  and  around  its  rear  ends,  and  over  its 
top  plate,  and  thence  into  the  before  mentioned  chamber  in  the  top 
of  the  flue  plate,  by  which  arrangement  I  equally  or  uniformly  spread 
lieat  over  the  whole  of  the  sides  of  the  oven,  by  the  action  of  the  late- 
ral flues  alone,  and  independently  of  the  central  flue,  and  use  the  cen- 
tral flue  for  the  purpose  of  heating  the  bottom,  end,  and  top,  of  the 
oven  only  ;  by  which  improved  arrangement  of  central  and  lateral 
flues  I  am  enabled  to  gain  certain  very  important  advantages,  in 
baking  evenly  and  without  burning  the  articles  in  the  oven,  as  I  can 
apply  a  current  of  smoke  and  heat,  either  to  the  whole  exterior  sur- 
face of  the  side  of  the  oven,  without  making  it  pass  against  the  top, 
rear  end  and  bottom  thereof,  and  into  the  chimney  :  or  I  can  make  it 
pass  in  contact  both  with  the  sides,  bottom,  end  and  top,  and  into  the 
chimney  when  desirable. 

"  Also,  I  claim  in  combination  with  the  above  the  making  a  nar- 
row opening  or  communication  between  the  side  flues  and  central 
smoke  flues  at  the  top  of  the  oven,  for  the  purpose  above  set  forth, 
the  same  being  elfected  by  extending  the  flanch  plate  down  from  the 
flue  plate,  and  away  from  the  oven,  as  above  described." 
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For  an  improvement  in  the  Plough  ;  Hiram  Deats,  Administrator  of 

John  Deats,  Qnagertown,  N.  J.,  May  16. 

This  patent  was  originally  granted  to  John  Deats,  on  the  28th  of 
December,  1831,  and  noticed  in  this  Journal,  Vol.  ix,  page  399,  to 
which  the  reader  is  referred  for  an  explanation  of  the  mode  of  con- 
struction. 

Claim. — "  Having  thus  given  a  full  and  exact  description  of  the 
manner  of  constructing  the  plough  invented  by  John  Deats,  and 
shown  the  operation  thereof,  what  is  claimed  therein  as  constituting 
his  improvements  is,  first,  the  manner  in  which  the  main  land-side 
piece  is  combined  with  the  mould-board  by  means  of  the  piece  (A  h) 
cast  on  to  the  laud  side,  and  fitting  into  the  recess  prepared  for  it  on 
the  front  edge  of  the  mould  board,  the  two  parts  being  drawn  together 
by  means  of  a  wedge  entering  the  space  [k)  as  set  forth.  Secondly, 
the  manner  herein  set  forth  of  forming  and  combining  the  bottom 
land-side  piece,  (e  e,)  by  which  form  and  combination  this  piece  is 
rendered  reversible  and  capable  of  regulating  the  pitch  of  the  plough 
as  set  forth.  Thirdly,  the  manner  of  forming  and  combining  the 
reversible  cutter  {b,)  extending  from  front  to  rear  of  tiie  upper  part 
of  the  land-side,  so  as  to  constitute  a  part  thereof,  and  being  capable 
of  being  set  forward  to  any  required  extent,  from  the  manner  in  which 
it  is  connected  to  the  main  land-side  piece.  Fourthly,  the  manner  of 
confining  the  combined  share  and  point  in  place  by  means  of  the  holt 
{/J)  passing  up  through  the  sheath,  the  bolt  (5,)  and  the  recess  and 
tongue  {t  V.)  Fifthly,  the  particular  manner  of  combining  the  clevis 
with  the  piece  (a?)  let  into  the  end  of  the  beam,  so  as  to  operate  in  the 
manner  described." 


List  of  American  Patents  which  issued  in  the  month  of  February, 
1842, — tvith  Remarks  and  Exemplifications,  by  Charles  M. 
Keller,  late  Examiner  of  Patents  in  the  United  States  Patent 
Office. 


1.  For  improvements  in  Pumps  ;  Augustus  Thayer,  Chatham,  Co- 
lumbia County,  N.  Y.,  February  1. 

The  piston  of  this  pump  is  composed  of  two  cones,  one  screwing 
on  to  the  barrel  of  the  other,  with  the  packing  interposed  between  the 
two  so  that  by  screwing  them  up  towards  each  other  the  packing  is 
forced  out — the  water  way  through  the  piston  and  the  valve  seat 
being  made  within  the  upper  cone.  For  the  purpose  of  preventing 
the  water  from  freezing  in  the  pump  above  the  piston,  there  is  a  dis- 
charge aperture  in  the  body  of  the  pump,  governed  by  a  valve  which 
is  opened  by  a  projection  from  the  pump  rod,  and  to  prevent  this 
from  operating  when  the  weather  is  warm,  a  set  screw  is  employed, 
against  which  the  pump  handle  strikes  to  prevent  the  opening  of  the 


264  American  Patenia. 

valve.  The  body  of  the  pump,  which  is  to  be  of  wood,  is  made  in 
parts  connected  together  by  a  double  conical  nut,  into  which  the  two 
ends  to  be  connected  are  screwed. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is  first,  the  construction  of  the  piston  with 
two  hollow  cones  having  a  water  way  and  valve  in  their  centre  con- 
nected by  means  of  a  male  and  female  screw,  cut  upon  said  cones,  in 
combination  with  the  expanding  wedges  or  packing — the  whole  being 
constructed  and  operating  as  set  forth. 

"  Second,  the  mode  of  letting  off  the  water  in  the  upper  part  of  the 
pump  by  means  of  the  right  angled  valve  arranged  and  operated  in 
the  manner  before  described, 

"  Third,  the  mode  of  connecting  the  logs  by  means  of  the  double 
tapered  screw-ring  as  described. 

"Fourth,  the  arrangement  of  the  adjustable  screw  for  preventing 
the  cog  of  the  piston  rod  acting  on  the  safety-valve  when  not  required 
to  be  operated  as  described. 

"Fifth,  the  method  of  connecting  the  lever  and  piston  rod  for  in- 
creasing or  diminishing  the  leverage  and  descent  of  the  piston  with- 
out increasing  its  ascent  as  described." 


2.  For  improvements  in  the  Printing  Press  for  Printing  Cards, 

Sf'c;  Win.  W.  Smith,  N.  Y.,  February  1. 

Claim. — "  Having  thus  fully  described  the  nature  and  operation  of 
my  press  for  printing  cards,  labels  and  other  similar  articles,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
manner  in  which  I  have  combined  the  apparatus  for  working  the 
inking  rollers  with  that  for  giving  the  impression,  the  two  co-oper- 
ating by  the  particular  arrangement  of  the  respective  parts — that  is  to 
say,  by  placing  the  cone  by  which  the  inking  rollers  are  operated  on 
the  end  of  the  shaft  on  which  the  eccentric  is  placed  by  which  the  bed 
plate  is  forced  forward  so  as  to  make  pull — the  whole  being  construct- 
ed and  operating  substantially  as  herein  set  forth.  I  do  not  claim  the 
operating  of  the  inking  rollers  by  means  of  a  cone  and  levers,  but 
limit  my  claim,  as  above  specified,  to  the  particular  arrangement  by 
which  the  combined  operations  of  the  inking  apparatus  and  that  for 
taking  the  impression  are  effected  as  set  forth. 

"  I  also  claim  the  particular  manner  of  giving  a  longitudinal  vibra- 
tion to  the  distributing  rollers  by  the  combined  operation  of  the  spring, 
the  cone  or  wheel,  with  its  inclined  face,  and  the  friction  roller,  as 
described.  I  am  aware  that  there  is  not  any  thing  new  in  the  giving 
an  end  play  or  lateral  motion  to  the  distributing  roller — this  having 
been  before  effected  in  various  ways,  and  I  therefore  limit  my  claim 
to  the  special  combination  by  which  I  effect  this  object." 


3.    For  an    improvement  in   the    Plough  for   Ditching ;    Herrick 
Aiken,  Franklin,  Merriniac  County,  N.  H.,  February  1. 
To  the  lower  part  of  an  appropriate  frame  is  attached  a  horizontal 

cutter  for  the  bottom  of  the  ditch,  and  two  inclined  ones  for  the  sides, 
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the  three  together  giving  the  form  to  the  ditch;  and  from  the  back  of 
these  cutters  a  long  mould-board  winds  up  to  carry  up  and  discharge 
the  earth  on  the  side  of  the  ditch,  and  make  an  embankment. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is  the  combination  of  the  cutter  with  the 
winding  trough  for  making  ditclies,  whether  made  in  the  manner 
above  described  or  in  any  other  mode,  substantially  the  same." 

4.  For  an  improvement  in  Fire-Jirms ;    Jesse  Griswold,  Chambers 

County,  Ala.,  Feb.  1. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  in  the  within  described  combined  guns  or  fire-arms,  is 
the  combining  together  in  the  same  plane  three  or  more  barrels,  or 
bodies  of  guns,  whether  large  or  small,  in  such  manner  that  they  may 
be  fired  simultaneously — the  touch-holes  of  said  barrels  or  bodies  of 
guns  being  coimected  with  each  other  by  a  tubular  or  channeled  piece 
of  metal,  containing  the  priming  powder,  said  piece  of  metal  having 
a  cover  to  protect  the  priming  powder ;  and  the  whole  being  con- 
structed substantially  as  herein  set  forth." 


5.  For  an  improvement  in  Floating  Dry  Docks  ;    Sela  Hill,  Jersey 

City,  N.  J.,  Feb.  1. 

In  this  dock  the  cradle  on  which  the  vessel  rests  is  composed  of  a 
series  of  truss  frames,  which  slide  vertically  on  piles,  over  which  cords 
or  chains  pass,  one  end  of  these  ropes  or  chains  being  attached  to 
hollow  cases  or  floats  at  the  ends  of  the  trusses,  and  the  other  provi- 
ded with  counter  weights.  All  the  hollow  cases  or  floats  on  each 
side  are  connected  together  by  a  main  pipe  and  branch  pipes  govern- 
ed by  valves  to  regulate  the  discharge  of  water,  and  thereby  balance 
the  dock. 

The  keel  blocks  slide  towards,  or  from,  the  keel  of  the  vessel  on  in- 
clined planes,  so  that  they  can  be  adapted  to  tlie  inequalities  of  the 
vessel's  bottom. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  raising  and  balancing  the  dock  by 
means  of  the  air  tanks,  in  combination  with  the  moving  piles,  cords 
or  chains  and  weights,  in  connexion  with  the  lower  tanks  and  their 
apparatus,  as  above  described  :  also,  the  manner  of  using  the  keel 
blocks  on  inclined  planes  rumhng  parallel  with  (he  length  of  the  dock, 
so  as  to  fit  accidental  or  other  irregularities  in  the  line  of  the  lower 
surface  of  the  keel  of  a  vessel,  as  above  described  ;  and  also  the 
method  of  distributing  the  water  into  any  of  the  sections  of  the  upper 
tanks  by  shutes,  valves  and  rods,  as  above  described." 


6.  For  improvements  in  the  manufacture  of  Wrought  Metal  Can- 
non. ;  Ransom  Cook,  Saratoga  Springs,  N,  Y.,  Feb.  1. 
This  is  for  making  cannon  by  coiling  the  bar  of  iron  in  a  helix  on 

an  arbor,  by  attaching  one  end  to  a  collar  on  the  end  of  the  arbor,  by 
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the  turiiitig  of  which,  and  the  appHcation  of  a  roller,  the  bar  is  coiled 
in  a  helix:  it  is  then  heated  to  a  welding  lieat,  and,  by  the  applica- 
tion of  pressure,  welded. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is — 

"  1st,  the  combination  of  the  rod  or  arbor,  collar  and  roller,  for 
bending  the  bars  composing  the  cannon,  as  described. 

*'  2nd,  the  combination  of  the  nut  and  screw  with  the  shding  frame 
for  compressing  the  coils,  hoops,  rings  or  bands,  together  against  the 
collar  in  the  operation  of  welding,  as  described. 

"  3rd,  the  mode  of  preparing  the  bars  of  which  the  cannon  is  to  be 
composed,  by  welding  plates  togetiier  with  the  fibres  or  grain  cross- 
ing, as  herein  described ;  and  also  welding  plates  of  steel  on  the  sur- 
face of  the  bars,  which  will  compose  the  inner  surface  of  the  cannon 
for  the  purpose  and  in  the  manner  described." 


7.  For  an  improvement  in  the  mode  of  Hanging  and  Straining 
Mill  Saivs  :  R.  Cook  and  L.  E.  Burnham,  Saratoga  Springs,  N. 
Y.,  Feb.  1. 

The  ends  of  the  saw  are  provided  with  flanches,  and  the  stirrups 
are  screw  rods  in  front  and  back,  witli  their  lower  ends  jointed  to 
plates  that  pass  within  the  flanches  on  the  saw,  so  that  the  saw  can 
be  strained  either  at  the  back  or  the  front  edge,  at  pleasure. 

Claim. — "  What  we  claim  as  onr  invention,  and  which  we  desire 
to  secure  by  letters  patent,  is  the  combination  of  the  jointed  plates 
and  stirrups  for  straining  the  saw  at  the  front  and  back  edge,  as 
described." 

8.  For  improvements  in  the  Pt'ess  fur  Pressing  Cotton  ;  Wm.  C. 
Van  Hoesen,  Catskill,  Greene  County,  N.  Y.,  Feb.  1. 

The  follower  of  this  press  is  forced  upwards  by  means  of  two 
arms  jointed  to  it,  and  having  rollers  at  their  lower  end  running  on 
rails,  so  that  when  these  are  drawn  together  by  ropes  passing  from 
each  over  a  windlass  between  them  they  act  as  a  toggle  joint  lever  to 
force  the  follower  up.  On  the  shaft  of  the  windlass  there  is  a  scroll 
wheel,  around  which  a  rope  passes  to  turn  back  the  windlass  and 
permit  the  arms  or  levers  to  run  out  and  draw  down  the  follower. 

Claim. — "  What  1  claim  as  my  invention,  and  which  1  desire  to 
secure  by  letters  patent,  is  the  before  described  mode  of  applying 
power  (accumulative)  to  the  purpose  of  pressing  substances  by  means 
of  the  before  described  combination  of  the  wheel,  the  shaft,  the  ropes 
attached  to  the  ends  of  the  levers  and  the  grooved  wheels,  and  the 
iron  rails  upon  which  the  said  grooved  wheels  travel.  Also,  the 
spiral  or  scroll  at  the  end  of  the  shaft,  in  combination  with  the  fore- 
going parts." 
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9.  For  an  iinproveiuent  ill  the  method  of  Raisins;  IFater  ;    Charles 
Joly,  New  Yoiii  City,  N.  Y.,  Feb.  7. 

The  patentee  says: — "The  part  of  my  machine  which  is  to  be  used 
for  the  raising  of  water  from  a  cistern,  or  reservoir,  is  a  modification 
of  the  apparatus  known  under  the  name  of  the  centrifugal  pump, 
which  I  liave  so  improved  as  to  cause  it  to  operate  with  less  friction 
than  under  any  of  tiie  modes  of  construction  heretofore  adopted." 

Claim. — "'Having  thus  fully  described  the  nature  of  my  invention, 
and  shown  the  manner  in  wliich  the  same  is  to  be  carried  into  opera- 
tion, I  do  hereby  declare,  that  I  do  not  claim  the  centrifugal  pump 
as  of  my  invention,  this  having  been  long  known  and  used;  but 
what  I  do  claim  is  the  particular  manner  of  constructing  the  adjust- 
able bearings  or  boxes  for  embracing  and  sustaining  the  shafts,  such 
boxes  or  bearings  consisting  of  the  main  box  for  receiving  the  sliding 
nuts,  and  the  rotating  cap  with  its  inclined  curves,  arranged  and  ope- 
rating as  set  forth." 

10.  For  a  machine  for  Workiyig  Butter,  and  Renovating  the  same  ; 
E.  Wilson  and  M.  Lee,  Redding,  Fairfield  County,  Ct.,  Feb.  1. 
This  consists  of  a  box  which  admits  of  turning  upside  down,  with 

strainers  on  these  two  faces,  so  that  the  liquid  worked  out  can  be 
strained  from  one  side  and  then  the  reverse  ;  the  butter  is  worked 
within  this  box  by  means  of  two  fluted  rollers. 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  fluted  rollers  with  the  case 
having  strainers  atfixed  to  it,  and  allowing  the  rotation  of  the  case, 
all  as  herein  set  forth." 


11.   For  an  improvement  in  the  Lard  Lamp;    Zebulon  Warrall, 

Chester  Hill,  Athens  County,  Ohio,  Feb.  7. 

Claim. — "  I  am  aware  that  a  fountain  lamp  for  burning  lard  was 
patented  some  years  since  in  England,  in  which  the  lard  was  kept  in 
a  melted  state  by  means  of  a  metallic  rod  heated  by  the  blaze  of  the 
lamp — this  1  do  not  claim  ;  but  what  I  do  claim  as  my  invention,  and 
desire  to  secure  by  letters  patent,  is  the  manner  in  which  I  arrange 
the  wick,  tubes  and  heaters,  in  combination  with  the  movable  foun- 
tain and  dish,  the  heaters  passing  down  through  the  wick  tubes  into 
the  dish,  and  thence  to  the  bottom  of  the  reservoir — an  arrangement 
of  the  heaters  not  before  used  in  any  fountain  lamp  for  burning  lard  ; 
and  which,  on  account  of  its  keeping  the  lard  in  the  dish  continually 
melted,  renders  this  kind  of  lamp  more  available  for  burning  concrete 
substances  than  heretofore." 


12.  For  an  improvement  in  the   Ship's   Windlass ;    William  Carr, 

Bath,  Lincoln  County,  Me.,  Feb.  7. 

The  patentee  says : — <•'  The  nature  of  my  invention  consists  in  the 
use  of  double  knee  levers  attached  to  the  brakes  at  one  end,  and  ope- 
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rating  by  palls  attached  to  the  other  upon  ratchets  affixed  to  the 
windlass." 

Claim. — "  I  am  aware  that  ships'  windlasses  have  been  operated 
with  a  lever  working  upon  a  fulcrum,  and  having  a  pall  or  hand  on 
each  side  thereof,  so  as  to  actuate  the  windlass  by  the  up-and-down 
motion  of  one  end  of  tlie  lever;  and  therefore  I  do  not  claim  this  as 
my  invention  ;  nor  do  I  claim  the  mere  application  of  the  brake  to  a 
ship's  windlass.  What  I  do  claim  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  brake  with  the  two  knee  levers  and 
palls  and  ratchets,  for  the  purpose  and  in  the  manner  described." 


13.  For  improvements  in  the  apparatus  for  Drafting  Boats  ;  Henry 
C.  Brundage,  Middletown,  Orange  County,  N.  Y.,  Feb.  7. 

We  are  under  the  necessity  of  omitting  the  claim  in  this  case,  as  it 
refers  throughout  to,  and  is  dependant  on,  the  drawings, 

14.  For  an  improved   Screen  for  Screening    Coal,    Gravel,  Sfc.  ; 
Benjamin  S,  Hort,  Kensington,  Philadelphia  County,  Pa.,  Feb.  1. 

Claim. — "  What  I  claim  therein  as  new,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  a  spiral  thread  of  sheet  metal,  or 
other  suitable  substance,  with  such  a  screen,  in  the  manner  herein  set 
forth,  by  which  combination  it  is  made  to  operate  in  a  horizontal  po- 
sition, and  the  material  to  be  screened  is  carried  along  the  cylinder 
with  a  measured  velocity,  depending  upon  the  closeness  of  the  threads 
of  the  screw,  and  the  rapidity  with  which  said  cylinder  is  turned." 

(To  be  continuedO 
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Historical  and  Practical  Account  of  the  methods  employed  in  the 
Manufacture  of  Filigrained  or  Filigree  Glass,  and  of  Flint  and 
Crown  Glass, — cornmunicated  by  M.  Bontems,  Director  of  the 
Glass  Works  of  Choisy-le-Roi,  at  a  Special  Meeting  of  the 
SociHe  d' Encouragement,  April  23,  1845.* 

Filigrained  or  Filigree  Glass. — You  are  aware,  gentlemen,  that 
filigrained  glass  is  not  a  recent  invention  ;  it  is  often  called  Venitian 
glass,  which  points  out  its  origin  ;  but  it  is  not  generally  known  that 
the  Venitians  of  the  15th,  16th  and  17th  centuries,  who  manufactured 
this  very  beautiful  article,  were  not  themselves  the  inventors  of  it : 
they  only  revived  an  art  which  had  been  practised  in  the  most  remote 

*  Throughout  this  paper  the  author  has  made  use  of  the  French  measures,  the 
equivalents  of  which  are  as  follows,  viz: 

Centimetre  =  .39371  inch. 
MiUimetre   =.03937    " 

Gramme        =  15.433  grains. 

Kilogramme  =  15433  grains,  or  2.204  lbs.  avoirdupois. 

By  the  word  " '  crystal"  is  meant  Jiint-glass. 
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antiquity.  Glass  found  in  Egyptian  tombs  of  aatlieatic  date,  carries 
back  this  art  many  centuries  before  the  Christian  era.  You  Icnow 
the  fable  related  by  Pliny  respecting  the  origin  of  glass,  which  is  ab- 
surd, and  cannot  have  led  to  it,  as  a  much  stronger  heat  than  that 
required  for  cooking  was  necessary  \o  produce  the  fusion  spoken  of 
by  him. 

It  is  acknowledged  that  glass  is  as  ancient  as  bricks  and  pottery; 
the  operations  necessary  in  the  potteries,  as  well  as  those  in  the  sepa- 
ration of  metals  from  tlieir  ores,  must  certainly  have  produced  glass, 
and  the  properties  of  this  substance  must  have  been  immediately 
noticed.  The  first  glass-makers  lost  no  time  in  turning  to  advantage 
the  property  possessed  by  metallic  oxides  of  coloring  glass  so  as  to 
imitate  precious  stones;  and  it  may  be  said  that  the  fragments  of 
ancient  glass  serve  in  some  degree  as  a  guide  to  throw  light  on  the 
practice  of  metallurgy  among  the  ancients:  in  fact  we  see  by  these 
fragments  that  the  ancients  used  as  coloring  substances,  manganese, 
iron,  copper,  silver,  antimony,  cobalt,  &c.  ;  some  specimens  have  evi- 
dently been  opalised  by  means  of  arsenic. 

The  Egyptians  and  Phenicians  appear  to  have  been,  for  many 
ages,  the  only  manufacturers  of  glass  ;  the  Greeks  do  not  seem  to  have 
carried  it  on  ;  and  when  the  Romans  had  extended  their  conquests  in 
all  directions,  the  figyptian  and  Phenician  glass-makers  brought  their 
tribute  to  the  unbridled  luxury  of  these  masters  of  the  world  ;  glass- 
makers  came  oven  to  Italy  to  establish  themselves,  and  it  may  be  said 
that  at  this  period  were  manufactured  those  specimens  of  glass  which, 
as  works  of  art,  are  the  most  valuable  ever  produced  :  I  will  men- 
tion, as  examples,  the  Portland  vase  in  the  British  Museum,  and  a 
vase  of  a  similar  description  in  tlie  Museum  of  Naples.  These  vases, 
of  a  chaste  form,  were  made  of  deep  blue  glass,  covered  with  a  thin 
coat  of  opaque  white  glass:  the  artist  operated  on  this  opaque  coat 
as  is  done  in  executing  cameos,  and  has  represented  mythological 
subjects  in  white  bas-relief  on  a  blue  ground,  with  a  delicacy,  a  per- 
fection of  execution,  of  which  only  chefs-d'ceuvre  of  antiquity  can  give 
us  an  idea.  In  our  days,  gentlemen,  coated  glass  is  made  ;  the  mate- 
rial, 1  acknowledge,  is  often  more  beautiful,  but  the  shape  in  general 
is  faulty,  and  the  coat  (or  layer)  or  exterior  coats  are  cut  out,  and 
the  drawing  clumsily  executed  by  our  cutters  or  engravers,  very  un- 
worthy successors  of  those  artists  v/hose  master-pieces  {chefs-d'oeuvre) 
we  admire. 

The  ancients,  independently  of  single  or  coated  glass,  have  left  us 
specimens  of  their  ability  in  the  manufacture  of  filigree  glass,  and 
also  of  what  I  shall  call  Mosaic  glass,  which  the  Venitians  and  Ger- 
mans call  millefiori.  They,  moreover,  made  window  glass.  The 
Venitians  made  glass  of  all  kinds;  the  reputation  of  their  blown  glass 
is  still  known:  we  will  only  speak  of  filigree  glass,  the  manufacture 
of  which  will  be  explained  to  you,  as  far,  at  least,  as  it  can  be  done 
without  glass  furnaces. 

Filigrained  or  filigree  glass  is  that  in  which  very  numerous 
threads  of  white  opaque  or  colored  glass  are  interlaced,  assu'.ning  a 
multitude  of  different  irregular  forms;  and  here  take  notice,  that  1  do 
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not  speak  of  threads  of  white  or  colored  enamel  ;■  I  establish  a  marked 
distinction  between  the  word  glass  and  the  word  enamel ;  and, 
although,  in  reaUty,  any  enamel  whatever  may  be  nothing  more  than 
glass,  I  restrict  the  word  enamel  to  the  white  or  colored  glass  intend- 
ed to  be  apphed  as  a  coat  or  layer,  and  to  that  which  is  used  in  paint- 
ing. These  white  or  colored  glasses  are  ground  and  applied  with 
the  brush  on  pottery,  on  metal  or  on  glass,  and  again  melted  under 
the  muffle ;  it  is  to  these  kinds  of  glass  that  I  give  the  name  of  ena- 
mel;  but  whenever  a  white  or'  colored  glass  is  made  use  of  by  the 
glass-maker  in  the  glass-house  fire,  I  make  use  of  the  word  glass. 

Filisrained  slass  is  composed  of  a  certain  number  of  elements  man- 
ufactured separately  :  thus  every  vase  is  formed  of  25,  30  or  more  rods 
in  juxtaposition,  united  by  the  heat  of  the  furnace  and  afterwards  blown 
as  a  single  mass  of  glass.  I  will  suppose  these  threaded  rods  pre- 
pared, (I  will  hereafter  explain  the  mode  of  manufacturing  them  :) 
they  are  placed  round  the  interior  of  a  cylindrical  mould  of  metal  or 
of  fire  clay,  and  are  fixed  at  the  bottom  of  the  mould  by  means  of  a 
thin  layer  of  soft  earth,  in  which  their  extremities  are  inserted ;  this 
mould  is  heated  near  the  glass-house  furnace,  not  to  so  great  a  degree 
as  to  soften  the  rods,  but  merely  to  render  them  susceptible  of  being 
touched  by  hot  glass  without  becoming  calcined  ;  then  with  a  blow- 
iiio'-iron  a'small  quantity  of  glass  or  transparent  crystal  is  taken  from 
the  glass  pot  and  blown  into  what  is  called  in  the  glass-houses  a 
paraison,''  a  little  bulb  or  ball,  that  is  to  say,  a  preparatory  piece,  or 
the  preparatory  portion  of  a  piece  ;  there  is  blown,  I  say,  a  small  cyl- 
indrical bulb  of  a  diameter  rather  less  than  the  space  existing  between 
the  small  rods  in  the  mould  ;  the  bulb  or  ball  {paraison)  is  heated  to 
a  high  degree,  and  blown  so  as  to  press  against  the  rods  :  they  very 
soon  adhere  to  the  bulb  or  ball,  so  that  in  lifting  up  the  blowing-iron 
and  holding  down  the  mould,  the  ball  or  bulb  takes  with  it  the  little 
rods:  the  whole  is  re- heated  so  as  to  render  the  adhesion  complete, 
and  to  soften  the  rods :  it  is  then  rolled  on  the  marver,  (a  sloping  iron 
table  :)  it  is  again  re-heated,  blown  a  little  and  cut  off  with  the  shears, 
a  little  above  the  bottom,  so  as  to  unite  the  rods  in  a  central  point: 
by  this  means  is  obtained  a  mass  which  is  worked  Like  a  common 
{paraison)  ball  or  bulb,  and  to  which  is  given  the  desired  form  by 
the  usual  methods  employed  in  blowing  glass.  By  means  of  the 
operations  of  rolling  on  the  marver  and  blowing,  the  rods  become 
flattened  both  on  the  exterior  and  interior,  which  produces  on  the 
figures  of  the  filigrees  the  effects  which  we  shall  notice  in  speaking  in 
detail  of  the  rods.  If  no  movement  of  torsion  has  been  given  to  the 
paraison,  the  figures  remain  longitudinal,  and  in  the  same  plane  as 
the  axis  of  the  piece;  but  if,  after  having  made  the  rods  adhere,  a 
rotary  movement  on  itself  is  given  to  the  blowing  iron,  retaining  at 
the  same  time  the  lower  extremities  of  the  rods  with  the  nippers 
(fcrs)  a  torsion  is  produced  that  gives  to  the  rods  a  spiral  direction, 
which  they  retain  when  the  piece  is  finished  by  the  usual  methods. 
It  is  more  difficult  to  keep  the  rods  in  their  primitive  position,  in  the 
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same  plane  as  the  axis  of  the  piece  ;  for  you  know  that  glass  is 
worked,  as  it  were,  on  the  lathe;  it  is,  therefore,  necessary  that  the 
workman  shonld  have  a  very  light  hand,  to  avoid  giving,  when  sha- 
ping his  piece,  a  slight  degree  of  torsion  near  the  point il  or  punto, 
and  particnlarly  at  the  widening  of  the  piece. 

After  having  shown  the  mode  of  mannfacturing  filigrained  pieces 
when  we  have  the  rods  which  form  their  elements,  I  will  now  explain 
the  processes  by  which  these  rods  are  produced.  The  basis  of  all  is 
a  simple  thread  enveloped  in  transparent  glass:  we  will  suppose,  in 
the  first  place,  that  only  white  opaque  threads  are  made  use  of,  and, 
by  the  way,  the  most  beautiful  works  of  the  Venitians  contained  little 
else  besides  threads  of  this  color.  Most  certainly  they  were  well 
acquainted  with  colored  glasses,  but  they  rarely  employed  them  in 
works  of  this  kiud  ;  they  thought,  very  correctly,  that  the  merit  of 
these  pieces  consisted  in  their  lightness,  the  distinctness  of  the  threads, 
their  grace  and  their  form,  and  that  the  introduction  of  color  was^ 
most  frequently,  only  an  evidence  of  bad  taste. 

To  make  simple  threads,  the  glass-maker  prepares  glass  rendered 
white  and  opaque  by  means  of  tin  or  arsenic,  (tin  furnishes  more  deli- 
cate threads,  whose  fine  lines  are  better  defined  and  more  correct 
than  those  produced  by  arsenic.)  The  glass-maker  takes  on  the  ex- 
tremity of  his  working  iron,  in  the  glass  pot,  about  200  grammes  of 
opaque  glass,  this  he  rolls  on  the  marver  so  as  to  give  him  a  cylinder 
of  about  6  or  8  centimetres  in  length,  and  suffers  it  to  cool  a  little  : 
he  then  plunges  this  small  cylinder  into  melted  white  transparent 
glass,  so  as  to  form  a  covering  or  coating  of  about  5  millimetres  in 
thickness  :  he  again  rolls  it  on  the  marver  so  as  to  equalize  the  trans- 
parent glass  round  the  opaque  glass:  then  heating  it  sirongly,  and 
applying  to  the  extremity  opposite  to  that  attached  to  the  working 
iron,  a  pointil  or  punto  to  which  some  hot  glass  adheres,  he  draws 
out  this  little  column  as  he  would  a  tube,  until  it  is  reduced  to  the 
desired  diameter,  about  from  4  to  6  ynillimetres  :  finally  he  divides 
it  into  pieces  of  equal  length:  he  requires  for  his  stock  different 
lengths,  according  to  the  articles  he  wishes  to  manufacture;  they  are 
itsually  from  8  to  15  centimetres. 

Besides  these  rods  with  simple  threads,  the  glass-maker  should  pro- 
vide himself  with  similar  rods  of  transparent  glass,  and  he  is  then  in 
a  condition  to  prepare  all  the  complex  rods. 

First,  to  obtain  rods  with  spiral  approximated  threads,  which,  by 
being  flattened,  produce  a  net- work  with  meshes  of  equal  size,  the 
glass-maker  arranges  in  the  interior  of  a  mould  of  metal  or  fire-clay, 
similar  to  that  already  described,  rods  with  simple  threads,  alternated 
with  rods  of  transparent  glass  :  he  then  takes  up  on  the  extremity  of 
his  working-iron  some  transparent  glass,  with  which  he  forms  a  mas- 
sive cylinder  of  a  size  suitable  to  enter  into  the  mould  which  is  lined 
with  these  little  rods,  and  previously  heated  a  little  below  a  red  heat. 
Then  having  sirongly  heated  this  cylinder,  he  introduces  it  into  the 
mould,  in  which  he  works  it  so  as  to  press  the  rods,  which  thus  ad- 
here to  the  transparent  glass  ;  he  raises  the  working  iron,  at  the  same 
time  holding  down  the  mould,,  and  thus  draws  out  the  rods  with  tiie' 
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cyliiiiler:  lie  again  heats  the  whole  and  rolls  it  on  the  marver,  so  as 
to  make  the  adiiesion  more  complete  :  after  which,  heating  the  ex- 
tremity of  the  cylinder,  he  at  once  cuts  this  extremity  with  his  nip- 
pers, he  heats  it  afresh,  seizes  it  with  the  nippers,  and  draws  it  out  in 
length  with  his  right  hand,  while  with  his  left  he  causes  the  working 
iron  to  revolve  rapidly  on  the  glass-maker's  chair  {bardelles)  of  his 
work-bench.  As  the  extremity  of  the  column  extends,  the  threads 
roll  spirally  round  it:  when  the  workman  has  drawn  out,  at  the  ex- 
tremity, a  rod  of  the  desired  dimensions,  about  6  millimetres  in  dia- 
meter, and  the  threads  have  been  sufficiently  twisted,  he  cuts  with 
the  nippers,  heats  anew  the  extremity  of  the  rod,  and  seizing  and 
drawing  it  out,  whilst  he  causes  the  working  iron  to  revolve  rapidly, 
he  thus  proceeds  to  produce  another  rod,  and  goes  on  in  the  same 
manner  until  the  whole  column  has  been  drawn  out. 

Second,  to  make  rods,  which  by  being  flattened  produce  threads 
disposed  in  fours,  &.C.,  {quadrilles  ;)  there  are  placed  in  the  mould, 
at  the  two  extremities  of  a  single  diameter,  three  or  four  rods  with 
simple  threads,  alternated  with  rods  of  transparent  glass;  the  remain- 
ing portion  of  the  interior  of  the  mould  is  lined  witli  transparent  rods, 
in  order  to  retain  the  threaded  rods  in  their  position,  and  the  remain- 
der of  the  process  is  the  same  as  that  for  the  rods  already  described. 

Third,  to  obtain  rods  producing,  by  being  flattened,  the  appearance 
of  a  string  of  beads,  make  a  ball  or  bulb  (paraison)  the  extremity  of 
which,  opposite  the  blowing-iron,  is  to  be  opened,  so  as  to  make  a 
small,  open  cylinder  ;  it  is  to  be  flattened,  so  as  to  admit  rods  only, 
and  into  this  sheath  introduce  four,  Ave  or  six  rods,  with  simple 
threads,  alternated  with  rods  of  transparent  glass  ;  heat  and  close  the 
extremity  opposite  the  blowing-iron,  then  the  workman  presses  on 
the  flat  ball  or  bulb,  (^paraison,)  wliilst  an  assistant  exhausis  the  air 
from  the  blowing-iron,  so  as  to  expel  it  from  the  ball  or  bulb 
(paraison,)  and  thus  produce  a  solid  piece  in  which  the  threads  are 
enclosed.  The  workman  places  successively  a  small  mass  of  hot 
transparentglass  on  each  of  the  flat  sides  of  \ns  paraison,  and  rolls  it 
on  the  marver,  to  render  the  mass  cylindrical  :  he  thus  obtains  a 
small  colunu),  in  the  interior  of  which  the  opaque  threads  are  ranged 
across  the  centre :  he  then  proceeds,  as  with  the  before  men- 
tioned rods,  heating  and  drawing  out  the  extremity,  while  he  causes 
the  working-iron  to  revolve  rapidly  on  the  glass-maker's  chair,  {bar- 
delles.) By  this  movement  of  torsion,  the  line  of  threads  is  presented 
alternately  in  front  and  in  profile,  and  produces  the  eftect  of  a  string 
of  beads. 

Fourth,  it  often  happens  that  these  beads  are  combined  with 
threads  disposed  in  fours,  &c.,  by  making  use  of  a  cylinder  prepared 
for  beads,  for  the  purpose  of  introducing  it  into  the  mould  prepared 
for  threads  disposed  in  fours,  &c.  The  combinations,  however,  that 
have  been  pointed  out,  will  put  the  workman  in  the  way  of  introdu- 
cing a  great  variety  of  otliers. 

Fifth,  sometimes  a  zigzag  thread,  usually  colored,  is  introduced  in 
the  centre  of  one  of  the  rods:  for  this,  in  the  first  place,  a  massive 
cylinder  of  transparent  glass  is  prepared,  of  half  the  diameter  of  that 
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which  is  to  be  drawn  out,  on  the  side  of  which,  and  parallel  to  it,  a 
small  colored  rod  is  caused  to  adhere  ;  the  wiiole  is  covered  with 
another  layer  or  coating  of  transparent  glass,  in  order  to  produce  a 
cyUnder  of  the  dimensions  desired  to  enter  into  the  mould  for  the 
threaded  rods.  The  small  colored  column  not  being  in  the  centre  of 
the  cylinder,  will  turn  spirally  round  this  centre  by  the  movement  of 
drawing  out  and  torsion,  and  by  flattening  will  produce  a  zigzag. 

Among  the  Venitian  specimens,  and  these  perhaps  are  the  most 
remarkable,  there  are  some  which  present  a  net-work  of  simple 
threads,  with  meshes  of  the  same  size,  each  of  which  contains  a 
bubble  of  air;  this  kind  is  the  most  difficult  to  produce.  It  may  be 
effected,  nevertheless,  by  blowing  a  first  ball  or  bulb  (paraison)  with 
simple  twisted  threads,  then  a  second  ball  or  bulb  [paraison)  with 
simple  threads  twisted  in  a  contrary  direction  ;  one  of  these  balls  or 
bulbs  (paraisons)  is  to  be  opened,  and  the  other  to  be  introduced  into 
it,  so  as  to  cause  them  to  adhere  together;  these  threads  thus  cross 
each  other  and  produce  meshes,  which  are  similar  to  each  other  if 
the  balls  or  bulbs  {paraisons,)  have  been  well  prepared.  If  the 
opaque  glass  is  hard,  the  fluting  produced  by  the  columns  will  still 
remain,  to  a  certain  extent,  when  the  ball  or  bulb  {paraison)  is 
blown  ;  as  these  flutings,  which  are  twisted  in  an  inverse  direction, 
cross  each  other,  when  one  of  the  bulbs  is  introduced  into  the  other, 
a  bubble  of  air  will  remain  inclosed  in  each  mesh  when  the  two  bulbs 
are  united ;  the  piece  is  finished  in  the  usual  manner,  agreeably  to 
the  shape  desired. 

Independently  of  filigree  glass,  the  Venitians  made  some  attempts 
at  what  I  have  called  Mosaic  glass,  better  known  under  the  name  of 
millefiori ;  but  in  this  respect  they  are  far  inferior  to  the  ancients. 
The  following  is  the  manner  of  manufacturing  it : 

The  elements,  instead  of  being  rods,  are  fragments  or  stumps  of 
rods,  whose  section  presents  stars  or  other  symmetrical  forms  com- 
posed of  various  colors :  lor  instance, — the  workman  will  form,  at  the 
end  of  his  working-iron  a  small  massive  cylinder  of  red  glass,  round 
which  he  will  apply  five  or  six  coats  or  layers  of  turquoise-blue  glass, 
which  he  will  so  shape  with  his  procello  or  nippers  as  to  form  pris- 
matic triangular  wings,  whose  base  is  upon  the  red  cylinder:  he  then 
fills  up  the  spaces  between  these  wings  with  glass  of  another  color, 
opaque-white  or  yellow  ;  he  rolls  it  on  the  marver  and  encloses  the 
whole  with  a  layer  of  a  transparent  color  or  light  violet ;  he  may  then 
introduce  this  column  into  a  mould  lined  inside  with  rods  of  another 
color  or  opaque-white,  which  by  their  section,  will  tbrm  a  ring  or  circle 
of  white  beads  ;  finally,  when  he  has  composed  the  column  according 
to  his  wishes,  he  heats  it  strongly  and  draws  it  out  to  the  thickness 
of  from  10  to  15  tnillimetres.  These  first  rods  serve  to  line  a  mould 
into  which  is  introduced  a  coluam  formed  of  the  same  elements  and 
a  new  combination  of  colors,  and  the  whole  is  afterwards  drawn  out 
to  the  thickness  of  from  10  to  15  millimetres.  The  forms  and  col- 
ors of  the  sections  may  be  infinitely  varied.  These  small  columns 
are  then  cut  into  pieces  of  about  one  centimetre  in  length,  and  with 
these  pieces  are  prepared  Mosaic  pieces  or  millefiori.     For  this  pur- 
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pose,  the  interior  of  a  mould  is  lined  with  tliese  pieces  and  heated  to 
a  dull  red:  a  bailor  bulb  {pu)^aison)  is  then  blown,  to  which  is 
given  nearly  the  shape  of  the  mould  ;  it  is  heated  and  introduced  into 
the  mould,  so  as  to  cause  the  pieces  to  adhere  to  the  ball  or  bulb;  it 
is  again  heated,  rolled  on  the  niarver,  and  the  operation  conducted  as 
usual.  A  preferable  method  consists  in  making  a  ball  or  bulb,  [pa- 
raison,)  the  bottom  of  which  is  drawn  up  inside  towards  the  blow- 
ing-iron, so  that  this  bulb,  when  detached  from  the  blowing-iron,  pre- 
sents a  circular  opening  composed  of  two  concentric  walls  ;  it  is  suf- 
fered to  cool :  cuttings  or  fragments  of  rods  are  introduced,  so  as  to 
fill  up  the  space  between  these  walls  as  completely  as  possible  ;  this 
bulb  is  again  heated  gradually,  a  blowing-iron  is  prepared,  the  ex- 
tremity of  which  is  mounted  with  a  disk  of  hot  glass,  so  as  not  to  in- 
tercept the  hole  through  the  iron  ;  this  disk  is  fitted  to  the  upper  edge 
of  the  bulb,  and  by  tiiis  means  the  air  contained  between  the  frag- 
ments and  the  walls  of  the  bulb  is  drawn  out;  finally,  taking  another 
blowing-iron  prepared  in  the  same  manner,  it  is  applied  to  the  oppo- 
site side  of  the  bulb,  which  is  detached  from  the  first  blowing-iron; 
the  interior  of  the  bottom,  drawn  up  as  before  mentioned,  will  then 
form  the  interior  of  the  ball  or  bulb,  which  is  to  be  blown  with  the 
second  blowing-iron,  and  to  which  the  desired  shape  is  to  be  given 
by  the  usual  means. 

We  have  said  that  in  the  manufacture  of  filigree  glass  and  mille- 
fiori,  the  balls  or  bulbs  (paraisons)  after  having  been  brought  to  the 
proper  point,  were  to  be  finished  by  the  usual  means;  among  these 
means  we  must  not  omit  noticing  a  process  which  has  been  in  use 
but  five  or  six  years,  and  adopted  among  us  but  for  one  or  two  years ; 
I  allude  to  moulding  in  wood.  It  is  not  that  kind  of  moulding  by 
which  we  obtain  designs  in  relief  on  the  exterior  surface,  but  that 
which  gives  us  the  shape  or  form.  Until  lately,  the  profiles  were 
given  by  means  of  the  tools  with  iron  blades  and  with  wooden 
blades,  with  which  the  workman  pressed  the  piece  attached  to  the 
extremity  of  the  blowing-iron,  or  of  the  pointil  or  punto  wiiich  he 
caused  to  revolve  on  the  glass-maker's  chair  {bca'delles  :)  the  exact- 
ness of  the  shape  or  form  depended  on  the  skill  of  the  workman. 

The  glass-makers  of  Bohemia  do  not  work  in  tiiis  way  :  among 
them  the  form  of  each  piece,  tumbler,  decanter,  vase,  &c.,  is  given  by 
a  mould  of  wood,  made  of  two  similar  parts  opening  with  hinges, 
and  having  interiorly  the  exact  form  of  the  article  intended  to  be 
made  ;  the  workman  makes  his  ball  or  bulb  [paraison,)  and  when 
it  is  brought  to  the  proper  size  and  shape,  he  heats  it  strongly  and  in- 
troduces it  into  the  mould :  the  boy  in  attendance  closes  the  mould 
by  means  of  its  two  handles,  the  workman  blows,  at  the  same  time 
causing  the  blowing-iron  to  revolve  on  itself,  in  order  that  the  lines 
of  junction  of  the  mould  may  leave  no  seams  on  the  glass  ;  a  few  in- 
stants after  the  boy  opens  the  mould,  and  the  workman  withdraws 
the  piece  to  which  the  shape  has  thus  been  given  ;  it  only  then  re- 
mains to  attach  it  to  the  pointil  or  punto  to  finish  its  upper  opening. 
The  workmen  of  Bohemia  do  not  take  even  this  trouble  ;  the  mould 
gives  the  shape  even  to  the  furthest  extremity:  the  piece  is  detached 
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from  the  blowing-iron  when  taken  out  of  the  mould,  placed  iu  the 
aiineahng  arch,  and  after  being  taken  from  tlie  arch,  cut  to  the  desired 
height  by  the  cutter's  wheel.  Hence  it  is  remarked  that  Bohemian 
glasses  are  cut  on  the  edges,  in  place  of  being  open,  and,  like  ours, 
again  rounded  and  smoothed  by  the  lire.  After  the  moulding  of  each 
piece,  the  mould  is  dipped  into  water  to  prevent  its  burning,  and  it 
may  thus  serve  to  mould  forty  or  fifty  pieces  without  having  its  dia- 
meters sensibly  increased. 

Such  is  the  process  which  has  been  borrowed  from  the  glass-ma- 
kers of  Bohemia,  where  it  is  as  old  as  the  glass-houses  themselves  of 
that  country,  which,  however,  are  in  many  respects  behind  our  own. 
By  this  process  of  moulding  in  wood,  forms  more  pure  and  perfect 
are  obtained  than  by  the  old  methods :  I  express  myself  improperly 
in  saying  more  pia^e,  because,  unfortunately,  there  are,  in  commerce, 
but  few  forms  at  all  to  be  commended ;  there  never  was  a  time  when 
industry  more  required  the  assistance  of  art ;  but  I  mean  to  say  that 
we  obtain  pieces  which  are  more  regular,  and  exactly  similar  to  the 
pattern  ;  there  are  certain  details  even,  which  can  only  be  obtained 
in  this  way  and  not  by  the  old  processes.  This  system  of  moulding 
was  first  introduced  into  the  glass-works  of  Baccarat,  where  it  has 
undergone  many  improvements ;  and  this  is  not  the  only  ameliora- 
tion to  which  we  are  indebted  to  M.  Toiissainf,  Director  of  this 
manufactory,  ably  seconded  by  M.  de  Fontenay. 

[To  be  continued.] 


The  Committee  on  Publications  cheerfully  give  place  to  the  follow- 
ing communication,  and  it  would  gratify  them  to  receive  many  more 
of  a  similar  character, — as  mechanics  and  others,  by  sending  for  pub- 
lication the  results  of  their  own  experience,  even  in  matters  appa- 
rently trivial,  may  often  render  an  essential  service  to  the  arts. 

Com.  Pub. 
Method  of  Preventing  the  rapid  loear  of  JVire  Sieves. 

For  the  Journal  of  the  Franklin  Inslilute. 

We  wish  to  impart  to  Founders  and  others  who  make  use  of  Wire 
Sieves  the  knowledge  of  a  very  simple  but  useful  improvement, 
which  may  be  applied  almost  instantly  and  without  expense  to  any 
sieve,  whether  new  or  already  in  use. 

It  is  well  known  to  those  who  use  such  sieves  that  the  vibrations 
of  the  web  when  in  use  soon  cause  it  to  crack  off  around  the  edges 
near  the  rim.  In  order  to  diminish  the  extent  of  these  vibrations, 
and  to  aid  the  web  in  sustaining  the  weight  that  may  rest  upon  it, 
the  sieve-maker  stretches  two  strong  wires  at  right  angles  beneath 
the  web,  and  in  contact  with  it :  these  cross-wires  arrest  the  vibra- 
tions of  the  web  in  one  direction,  but  do  not  prevent  them  in  the 
other  when  the  sieve  is  inverted  and  rapped  on  the  edge  to  cleanse 
the  web  and  empty  it  of  the  coarser  particles  which  the  sieve  has  re- 
tained. And  moreover,  the  lateral  vibrations  of  the  wires  themselves 
upon  the  web  soon  wear  the  web  through  immediately  over  the 
wires,  and  thus  cause  a  more  speedy  destruction  of  the  sieve  than 
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would  result  from  the  vibrations  of  the  web  unsupported  by  the  cross- 
wires.  Such  might  not  be  the  case  in  sifting  matter  not  gritty,  but 
we  have  found  it  to  be  so  in  sifting  moulding-sand  ;  and  accordingly, 
before  the  improvement  about  to  be  named  occurred  to  us,  we  were 
in  the  practice  of  cutting  out  the  cross-wires  from  every  sieve  before 
we  put  it  in  use. 

The  improvement  referred  to  consists  in  interposing  between  the 
cross-wires  and  the  web  at  its  centre  a  common  bottle-cork,  placed 
endwise,  and  cut  to  such  length  as  to  press  firmly  upon  the  wires  and 
the  web,  straining  them  asunder.  To  secure  the  cork  permanently  in 
its  place,  we  make  transverse  groves  across  its  lower  end  to  embrace 
the  cross-wires.  This  simple  and  cheap  device  is  not  only  a  complete 
remedy  for  all  the  evils  mentioned  above,  but  it  will  be  found  to  be 
promotive  of  comfort  and  convenience  in  the  operation  of  sifting. 

Blake,  ^Brothers. 

New  Haven,  Feb.  13,  1846. 


On  the  Use  of  Madder  in  Dyeing  and  Printing  Calicoes,  &lc.     By 

M.  Sass. 

(franslated  from  the  "  Bulletin  de  la  Society  d  'Encouragement"  for  the  London  Journal.) 
(Continued  from  page  202.) 

There  are  seven  principal  points  to  be  considered  in  the  process  of 
Maddering:  1st. — The  quality  of  the  water  to  be  employed  in  dye- 
ing. 2nd. — The  quantity  of  water  to  be  used  with  a  given  por- 
tion of  madder.  3rd. — The  degree  of  temperature  most  favorable  to 
the  operation.  4th. — The  length  of  time  necessary  for  the  dyeing  pro- 
cess. 5th. — The  effect  produced  by  lowering  the  temperature  of  the 
bath.  6th. — The  quantity  of  madder  necessary  lor  the  saturation  of 
a  given  proportion  of  mordants.  7th. — The  degree  to  which  it  is 
necessary  to  heat  the  dye-bath  in  order  to  extract  the  coloring  matter. 

1.  The  nature  of  the  water  to  be  employed  for  dyeing  ought  to  be 
carefully  studied,  as  it  materially  affects  certain  colors.  Thus,  for 
example,  perfectly  pure  water,  possessing  no  re-agent,  is  the  best  for 
all  madder  dyes,  with  respect  to  the  brightness  of  the  colors,  except 
violet.  Calcareous  water,  on  the  contrary,  will  not  produce  such  fine 
reds  and  pinks  as  the  pure  v^J^ater,  the  colors  produced  by  the  former 
being  always  more  or  less  dull  and  tinged  with  violet;  but  it  pro- 
duces much  better  violets  than  the  pure  water.  There  are  two  kinds 
of  calcareous  water  ;  the  one  holding  sulphate  of  lime  in  solution,  and 
the  other  charged  with  carbonate  of  lime  ;  the  former  cannot  be  used, 
as  it  tarnishes  the  shades,  and  precipitates  the  bath  of  soap,  which 
alone  gives  to  the  madder-dyed  colors  the  required  brightness ;  the 
latter  can  always  he  used,  whatever  may  be  the  quantity  of  carbon- 
ate with  which  it  is  charged. 

Water  charged  Avith  metallic  salts  must  not  be  used  ;  ferruginous 
water,  for  instance,  if  employed,  would  decompose  the  soap-bath, 
tinge  all  the  alumina  mordants  a  violet  hue,  and  stain  the  white  parts 
of  the  fabric. 
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Sulphurous  water  is  likely  to  injure  and  stain  iron  mordants,  but 
will  probably  not  act  upon  aluminous  mordants,  provided  it  does  not 
contain  any  metallic  salts  in  solution. 

Experiments  have  been  made  to  test  the  action  of  certain  sub- 
stances when  added  to  the  madder- bath,  and  the  result  produced  has 
been  unfavorable  in  all  cases  ;  perhaps  these  substances  jiave  been 
added  in  too  great  quantity  in  proportion  to  the  madder  employed. 
The  experiments  made  were  as  follows: — A  mixture  of  31  grammes 
of  nitric  acid  at  40°  Beaume,  and  a  quart  of  cold  water,  was  thrown 
upon  500  grammes  of  madder,  the  whole  being  well  stirred.  The 
next  day  1S6  grammes  of  the  mixture  were  diluted  with  S  quarts  of 
water;  the  specimen  dyed  (with  all  the  precautions  taken)  was  of  a 
lighter  red  than  another  piece  dyed  with  one  third  of  tliat  weight 
(viz.  62  grammes)  of  unprepared  madder.  On  increasing  the  quan- 
tity of  acid  it  was  found  to  remove  the  mordant,  and  render  the  dye- 
ing operation  impossible.  31  grammes  of  olive  oil  soap,  and  62 
grammes  of  madder,  only  produced  a  very  feeble  color. 

The  same  quantity  of  glue  dissolved  in  water,  and  62  grammes  o 
madder,  produced  but  a  dull  light  red.  This  result  was  surprising, 
inasmuch  as  this  mixture  was  recommended  by  Ber/hollel,  as  being 
almost  as  favorable  to  the  operation  as  nut-galls,  and  had  been  tVe- 
quenlly  employed  at  Chantilly,  for  making  carpets,  the  blue  ground 
of  which  changed  whenever  the  precaution  was  not  taken  of  adding 
to  the  dye-bath  31  grammes  of  glue  for  every  500  granmies  of  mad- 
der; it  was  not  observed  that  by  this  addition  a  larger  proportion  of 
coloring  matter  was  required.  From  these  facts  we  may  conclude 
that  the  contrary  result,  obtained  in  our  experiment,  was  solely  owing 
to  our  having  used  gelatine,  the  weight  o(  which  is  half  that  of  the 
madder. 

186  grammes  of  a  mixture  composed  of  31  grammes  of  Tuscany 
potash,  500  grammes  of  madder,  and  one  quart  of  water,  produced  a 
very  light  pink  tinged  with  lilac. 

1S6  grammes  of  a  mixture  made  with  31  grammes  of  slacked  lime, 
500  grammes  of  madder,  and  one  quart  of  water,  produced  a  very 
light  yellowish  pink. 

1S6  grammes  of  a  mixture  made  with  500  granmies  of  madder,  and 
one  quart  ol  water,  containing  31  grammes  of  sulphuric  acid,  at  QQ^ 
Reaume,  furnished  a  very  light  pink,  and  carried  ofi'  the  mordant  in 
several  places. 

31  grammes  of  chalk,  and  62  of  madder,  furnished  a  very  light  dull 
red. 

The  substances  were  added  to  the  dye-bath  in  large  quantities,  in 
proportion  to  the  weight  of  the  madder,  in  order  to  be  able  to  judge 
more  accurately  of  the  action  of  each  of  tliem  ;  but  their  comparative  . 
utility  was  lost  sight  of,  as  at  least  two  of  them,  viz.  chalk  and  glue, 
are  known  to  be  useful.  These  experiments  are  so  delicate,  that,  in 
order  to  arrive  at  definite  conclusions,  mere  experiments  in  the  labo- 
ratory are  not  sufficient, — they  must  be  made  on  a  large  scale. 

Besides,  many  circumstances  may  alter  the  action  of  the  substances 
added  to  the  madder-bath  for  the  purpose  of  drawing  from   it  the 
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greatest  possible  quantity  of  coloring  matter;  at  least  one  is  tempted 
to  believe  tliis  in  consequence  of  the  following  experiments  made  for 
the  purpose  of  discovering  in  what  state  nut-galls  are  most  advan- 
tageously employed  in  maddering. 

On  mixing  31  grammes  of  pounded  nut-galls,  or  sumach,  with  62 
grammes  of  madder,  in  8  quarts  of  water,  the  alumina  mordants  dyed 
therein  only  take  a  dull  brown  color ;  whilst  if,  after  dunging  the 
fabric,  it  is  passed  for  a  quarter  of  an  hour  through  a  bath  at  80° 
Reaumur,  made  with  the  same  quantity  of  nut-galls  or  sumuch,  and 
afterwards  dyed  with  the  same  quantity  of  madder  as  in  the  preced- 
ing experiment,  a  fine  red  is  obtained,  deeper  than  that  of  a  third 
specimen,  dyed  in  the  same  manner,  but  without  having  been  pre- 
viously galled.  By  adding  a  solution  of  nut-galls  to  the  mordant  be- 
fore printing,  scarcely  any  mordant  remains  in  the  fabric  after  dung- 
ing. !t  may  be  concluded  from  these  facts,  that  the  nut-galls  only 
exert  all  their  inQuence  upon  the  coloring  matter  of  the  madder  when 
combined,  before  dyeing,  witli  the  mordant  previously  fixed  in  the 
fabric  by  degumming.  It  is  probable  that  in  the  first  case,  the  galls 
hindered  the  dyeing  operation  by  precipitating  the  coloring  matter,  and 
that  in  the  second,  it  iacihiated  it  by  increasing  the  absorbent  proper- 
ties of  the  mordant.  This  would,  perhaps,  explain  the  well  known 
fact,  that  fabrics  dyed  twice  are  always  of  a  deeper  and  brighter  color 
than  those  only  dyed  once,  although  the  same  quantity  of  madder  be 
employed.  In  the  third  case,  the  galls  prevented  the  mordant  from 
being  properly  fixed  in  the  fabric,  because  by  its  infusion  it  precipi- 
tated the  salts  of  alumina.  Wheat  bran  coarsely  ground,  mixed  with 
the  dye-bath,  in  equal  quantity  to  the  madder,  will  produce  a  tint  of 
not  half  the  depth  of  those  obtained  with  the  same  quantity  of  mad- 
der alone  ;  on  the  other  hand,  the  white  part  of  the  fabric  is  much  less 
charged  with  color,  provided  the  precaution  be  taken  of  washing 
them  immediately  on  coming  from  the  dye;  without  which,  the  color- 
ing matter  will  become  fixed  therein  with  such  tenacity,  that  it  is 
almost  impossible  to  separate  it.  Dung  added  to  the  dye-bath  pro- 
duces the  same  effect  as  bran. 

II.  The  most  advantageous  quantity  of  water  to  be  employed  with 
a  given  quantity  of  madder  can  only  be  determined  by  approxima- 
tion ;  experience  shows  that  30  quarts  are  necessary  for  every  pound 
of  ordinary  madder.  No  disadvantage  has  been  found  to  arise  either 
from  increasing  or  diminishing  the  quantity  of  madder,  relatively  to 
this  quantity  of  water,  up  to  certain  limits,  beyond  which  the  coloring 
matter  will  not  unite  with  the  fabric,  as  it  is  carried  off  by  the  excess 
of  water,  or  retained  by  the  mucilage  of  the  madder,  which  prevents 
it  from  dissolving. 

III.  The  degree  of  heat  suitable  for  commencing  the  dyeing  opera- 
tion, is  a  matter  of  much  dispute  among  practical  men  ;  some  main- 
tain that  it  must  be  as  high  as  30or  40°Reanmur,  whileothers,  who  form 
the  majority,  contend  that  it  is  better  to  dye  with  a  cold  bath :  all, 
however,  agree  that  it  must  neither  be  down  to  0°,  nor  up  to  the  boil- 
ing point.  In  order  to  arrive  at  a  correct  conclusion  on  this  head,  the 
following  experiments   were   made.      A   piece   of  calico,  perfectly 
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bleached,  was  cut  up  iiito  pieces  of  about  16  inches  long,  and  10 
inches  wide,  which  were  immersed  altogether  in  pure  acetate  of  alu- 
mina, at  10°  Beatuue,  for  about  five  miuiUes,  pressed,  wrung  by  hand, 
and  hung  up  iu  a  rather  moist  drying  apparatus  at  15°  Reaumur, 
during  two  nights  and  three  days.  The  third  day  they  were  dunged 
at  65°  Reaumur,  and  were  then  severally  dyed  in  dye-baths,  prepared 
in  a  copper-vat,  with  8  quarts  of  pure  water,  and  31  grammes  of  the 
best  madder,  and  stirred  constantly  the  wiiole  time  with  a  small  fir 
stick.  The  temperature  of  each  bath  was  indicated  by  a  thermo- 
meter. 

No.  1  put  in  at  10°  R.  heated  in  1  hour  to  ^  These  three  speci- 

80°,  and  taken  out.  !  mens     are     of     a 

No.  2  20°  \  uniform    light    red 

No.  3  30°  J  tint. 

TV-      .  .^o  1    Of  a  uniform   red 

No.  4  40°  V,   .  1  1 


but  a  richer  color 
J^-^;  g  gQO  r  than  the  three  pre- 


No.  5  50°  I 

J   ceding. 
No.  7  70°  Deepel-  than  No.  6 

No.  8  80°  Tlie  same  tint  as  No.  6' 

These  experiments  prove  that  it  is  better  to  commence  the  opera- 
tion above  30°  R.  than  under ;  this  fact  is  corroborated  by  practical 
experience,  which  shows  that  great  economy  is  eflected  in  the  madder 
by  carrying  the  temperature  up  to  40°  R. ;  moreover,  that  the  most 
advantageous  heat  for  commencing  the  operation  is  70°  R.  It  is, 
however,  to  be  regretted  that  it  cannot  be  employed  on  a  large  scale 
with  facility,  as  the  workmen  are  not  able  to  fasten  the  pieces  together, 
end  to  end,  at  so  high  a  temperature,  without  burning  themselves;  it 
is  besides  probable  that  that  degree  of  temperatiu'c  would  produce 
stains,  especially  for  designs  with  a  ground;  the  movement  of  the 
piece  not  being  sufficiently  rapid  to  plunge  all  parts  of  it  into  tlie  dye- 
bath  at  the  same  time,  the  action  of  which  would,  no  doubt,  be  ahiiost 
instantaneous.  It  will  be  seen  presently  that  this  degree  (70°  R.)  is 
also  the  most  advantageous  temperature  at  which  to  stop  the  opera- 
tion :  lastly,  that  the  boiling  point,  far  from  being  favorable  to  the 
combination  of  the  coloring  matter  with  the  mordant,  seems,  on  the 
contrary,  to  separate  a  portion  of  that  which  had  already  united  with  it. 

In  winter,  during  frost,  it  is  customary  to  make  the  madder-bath 
luke-warm,  because  it  is  impossible  to  dye  at  0°  R.,  as  the  coloring 
matter  does  not  dissolve  properly.  If  the  bath  is  too  cold  to  speedily 
melt  the  small  icicles  adhering  to  the  pieces  (which  must  always  be  most 
carefully  avoided, as  frost  effects  the  mordants),  whitish  stains  will  be 
produced  vviierever  they  existed. 

IV.  The  duration  of  the  operation  of  dyeing  varies  according  to 
the  colors  to  be  produced ;  it  is  generally  a  single  dip  of  three  hours 
for  reds,  violets,  and  browns,  and  two  dips  of  an  hour  and  a  half  each 
for  pinks,  the  fabrics  being  put  in  at  20  or  30°  R.,  which  temperature 
is  raised  to  from  40  to  50°  R.  No  attempt  has  been  made  to  ascer- 
tain the  time  necessary  for  completely  exhausting  the  madder  by 
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means  of  the  prinled  pieces,  as  this  question  relates  to  the  chemical 
composition  of  tiie  madder. 

V.  The  effect  of  lowering  the  temperature  of  the  dye-bath  has  been 
ascertained  by  means  of  samples  prepared  as  in  the  preceding  ex- 
periment. The  madder-bath  was  heated,  in  a  quarter  of  an  hour,  to 
the  degree  indicated,  stirring  it  constantly ;  it  was  then  removed  from 
the  fire,  and  left  uncovered,  for  twelve  hours,  in  stone  vessels  of  equal 
size,  to  cool ;  at  the  expiration  of  which  time,  the  bath  was  employed, 
as  in  the  preceding  experiments.  In  each  of  these  experiments,  31 
grammes  of  the  best  madder  were  used. 

No,  1  heated  to  10°  R.  and  left  at  that  temperature."]    All     these 

No.  2                   20°  I       pieces 

No.  3                   30°  I      were  of 

'^o.  4                   40°  \    the    same 

No.  5                  50P  light      red 

No.  6                    60?  tint. 

No.  7                   70°  J 

No.  8  8a°  This  piece 
did  not  take  the  color,  being  scarcely  stained. 

We  may  conclude  from  this,  that  below  the  boiling  point,  the  dye- 
bath  may  be  lowered  a  few  degrees,  without  the  least  inconvenience  ; 
but  it  is  not  so  at  80°  Reaumur,  as  the  bath,  if  heated  to  that  degree, 
and  afterwards  cooled,  becomes  useless.  It  would  seem  that  the  co- 
loring matter  then  becomes  insoluble  ;  at  any  rate  the  water  floating 
upon  the  madder  (which  is  precipitated  by  cooling)  is  perfectly  lim 
pid,  being  scarcely  tinged  with  an  amber  tint. 

It  would  be  interesting  to  know  whether  the  coloring  matter  which 
disappears  is  absorbed  by  the  ligneous  matter,  or  retained  by  coagu- 
lated matter;  the  microscope  would  be  very  useful  in  this  inquiry. 

VI.  The  proportion  of  madder  to  be  employed,  to  saturate  a  given 
quantity  of  alumina  mordant,  can  only  be  ascertained  with  correct- 
ness when  the  coloring  matter  is  separated,  (as  this  varies  according 
to  the  kind  of  madder,  and  even  in  difterent  portions  of  the  same, 
according  to  its  age,  its  degree  of  dryness,  the  salts  it  contains,  and 
the  treatment  it  has  undergone),  and  when  a  definite  combination  of 
that  and  the  alumina  has  been  eff"ected.  This  I  believe  to  be  impossi- 
ble, judging  from  eight  experiments  made  with  the  precautions  above- 
mentioned,  excepting  that  I  employed  an  alumina  mordant  of  less 
strength  (2^°  Beaume),  in  order  to  obtain  clearer  tints. 

The  experiments  were  begun  at  a  temperature  of  12°,  and  were 
heated  in  an  hour  to  80°  R.,  and  kept  at  that  temperature  for  a  quar- 
ter of  an  hour;  the  pieces  were  then  soaped  for  a  quarter  of  an  hour 
at  65°  R.,  in  24  quarts  of  water,  with  64  grammes  of  white  soap^ 
then  brightened,  in  the  same  quantity  of  water,  with  a  solution  of  tin 
in  aqua  regia,  washed  in  running  water,  and  soaped  as  before. 

No.  1     31  grammes  of  madder  bright  pink. 

No.  2     64  light  red. 

No.  3     95  intensely  bright  red. 

No.  4  126  deep  red. 
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No.  5  157  grammes  of  niaddei*     little  more  intense  than  No.  4. 

No.  6   ISS  one-third  deeper  than  No.  4. 

No,  7  250  little  deeper  than  No.  6. 

No.  S  500  one-fourth  deeper  than  No.  7. 

These  experiments  would  seem  to  prove  that  the  quantity  of  mad- 
der necessary  for  dyeing  a  piece  of  calico  about  50  yards  long,  by  1 
yard  wide,  a  fine  red  color,  is  about  76  lbs.,  but  experience  demon- 
strates, that  from  20  to  24  lbs.  suffice  for  obtaining  the  deepest  red  ; 
therefore,  in  these  experiments  all  the  coloring  matter  was  not  extract- 
ed from  the  madder,  which  was  to  be  expected,  as  the  operation  was 
performed  in  one-sixth  of  the  time  usually  taken  when  working  on  a 
large  scale. 

Great  difficulty  is  found  in  saturating  the  alumina  mordants  with 
coloring  matter,  if  indeed  they  are  ever  completely  saturated,  from 
which  I  am  led  to  believe  that  a  definite  combination  of  the  coloring 
matter  and  the  alumina  does  not  exist,  and  that  beyond  a  certain 
limit,  the  intensity  of  the  color  is  not  increased  in  proportion  to  the 
quantity  of  madder  employed,  but  deepens  less  rapidly  :  this  is  proved 
by  No.  8,  the  shade  of  which  is  only  one-fourth  deeper  than  that  of 
No.  7,  although  the  dye-bath  was  charged  with  double  the  quantity  of 
madder. 

To  be  Continued. 


On  I  he  useful  applications  of  the  Rpfuse  Lime  of  Gas-  Works.    By 
Thomas  Graham,  Esq.,  F.  R.  S. 

I  had  lately  occasion  to  examine  the  lime  as  removed  from  a  dry 
lime  purifier.  The  gas  before  reaching  the  latter  had  been  washed 
with  dilute  sulphuric  acid,  which  accounts  for  the  absence  of  ammo- 
nia and  cyanogen  compounds.  The  lime  had  not  been  exposed  more 
than  a  few  hours  to  the  air  before  it  was  operated  upon.  Still,  to  my 
surprise,  it  did  not  blacken  an  acid  salt  of  lead,  and  contained  no  sul- 
phuret  of  calcium.  It  was  not  dried,  but  analyzed  in  a  damp  state, 
exactly  as  it  is  sent  out  of  the  works  to  be  used  as  manure. 

Composition  of  Gas-Lime. 

Hyposulphite  of  lime 12-30 

Sulphite  of  lime 14-57 

Sulphate  of  lime 2-SO 

Carbonate  of  lime 14-48 

Hydrate  of  lime 17-72 

Sulphur         .......  514 

Sand               -71 

Water  combined             8-49 

Water  (free) 23-79 


100- 
With  no  more  than  a  trace  of  ammonia  and  cyanogen. 

The  lime  in  the  porous  condition  in  which  it  is  taken  from  the  dry- 

24* 
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lime  purifiers,  absorbs  oxygen  so  rapidly  from  the  air  as  to  heat,  and 
hence  the  state  of  oxidation  in  which  the  sulphur  is  found.  If  the 
hme  be  very  damp,  or  diffused  through  a  quantity  of  water,  as  it 
comes  from  the  wet-lime  purifiers,  then  the  absorption  of  oxygen  is 
much  slower.  The  fluid  portion  then  contains  in  solution  tiie  bisul- 
phuret  of  calcium  of  Herschei,  which  may  be  crystalized  from  it ; 
and  at  first  very  little  else. 

After  the  first  rapid  absorption  of  oxygen,  the  further  oxidation  of 
the  gas-lime  is  decidedly  slow.  A  specimen  kept  in  an  open  vessel, 
and  repeatedly  moistened  and  rubbed  to  powder  when  dried,  was 
found  after  three  months'  exposure  to  retain  7  per  cent,  of  sulphurous 
acid,  besides  all  the  free  sulphur  originally  present.  The  hypo-sul- 
phurous acid  had  entirely  disappeared.  Hence,  if  added  to  soil  as 
manure,  gas-lime  must  be  powerfully  deoxidizing,  a  property  which 
will  generally  hnpair  its  utility. 

It  appears  advisable,  where  the  refuse-lime  does  not  possess  any 
value  from  ammonia,  to  dry  it  strongly,  or  roast  it.  It  would  there- 
after consist  of  nearly  equal  weights  of  sulphate  and  carbonate  of 
lime,  and  be  in  the  condition  most  valuable  as  a  manuxe. 

Refuse-lime,  such  as  was  examined,  may  be  recommended  as  a 
convenient  and  most  economical  source  of  the  hyposulphites.  The 
lime,  after  being  taken  from  the  purifiers,  should  be  exposed  to  air 
for  two  or  three  days,  till  it  loses  all  smell  of  sulphuretted  hydrogen. 
The  highly  soluble  hyposulphite  of  lime  may  then  be  dissolved  out 
by  little  more  than  an  equal  weight  of  cold  water.  The  solution  may 
be  evaporated  at  120°,  and  the  hyposulphite  of  lime  crystalized  out; 
or  the  solution,  by  adding  carbonate  of  soda,  converted  into  hyposul- 
phite of  soda,  which  is  a  more  stable  salt,  may  be  evaporated  at  a 
higher  temperature,  and  crystalizes  more  easily. 

From  the  refuse-lime,  one-sixth  of  its  weight  of  crystalized  hypo- 
sulphite of  lime  has  been  obtained  in  a  state  of  purity  by  a  single 
crystalization.  When  the  gas  is  washed  witii  sulphuric  acid  to  re- 
move ammonia,  before  being  conducted  into  the  lime-purifier,  it  yields 
the  refuse-hme  more  suitable  for  this  purpose.  The  preparation  of 
the  hyposulphites  in  quantity  is  becoming  the  more  important,  as 
besides  their  use  in  electro-plating  and  photography,  they  are  likely 
to  be  applied  largely  to  the  extraction  of  chloride  and  bromide  of  sil- 
ver from  silver  ores.  Rep.  Pat.  Inven. 


On  some  of  the  substances  tvhich  Reduce  Oxide  of  Silver  and  Pre- 
cipitate it  on  Glass  in  the  form  of  a  Metallic  Mirror.  By  JonN 
Stenhouse,  Ph.  D. 

It  has  been  long  known  that  aldehyde,  when  heated  in  a  tube  with 
ammonia-nitrate  of  silver,  reduces  the  oxide  to  the  metallic  state,  and 
forms  a  brilliant  coating  on  the  inner  surface  of  the  tube.  Three 
other  substances,  saccharic  acid,  salicylic  acid,  and  pyromcconic  acid, 
were  also  known  to  possess  the  same  property,  though  the  coatings 
which  they  yield  are  much  darker,  and  therefore  less  beautiful  than 
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those  formed  by  aldehyde.  This  was  the  state  of  our  knowledge  pre- 
vious to  tlie  announcement,  about  six  months  ago,  of  Mr.  Drayton's 
process  for  silvering  mirrors  in  the  cold,  by  means  of  ammonia-nitrate 
of  silver  and  an  alcoholic  so'lution  of  the  oils  of  cloves  and  cassia. 

I  find  that  the  number  of  substances  which,  especially  when  assist- 
ed by  heat,  give  more  or  less  brilliant  coatings  of  reduced  silver,  is 
much  greater  than  has  liitherto  been  supposed.  Thus  grape-sugar 
forms  a  pretty  brilliant  mirror  even  in  the  cold.  When  unassisted  by 
heat  the  mirror  is  rather  slowly  formed,  requiring  from  six  to  twelve 
hours  ;  but  when  a  slight  heat  is  applied  it  forms  very  readily  in  the 
course  of  a  kvf  minutes  ;  the  coating  is  much  darker  than  tliat  pro- 
duced either  by  aldehyde  or  by  Drayton's  process.  Cane-sugar  also 
yields  a  mirror  when  assisted  by  heat,  but  none  in  the  cold.  Gum- 
arabic  and  starch  also  yield  dark  colored  mirrors,  but  more  slowly^ 
and  require  considerable  boiling:  so  do  phloridzine  and  salicine. 
Oils  of  turpentine  and  laurel  also  give  mirrors,  but  with  slill  greater 
ditiiculty,  the  solutions  requiring  to  be  very  concentrated.  Resin  of 
guaiactmi  acts  in  a  similar  manner. 

Oil  of  pimento,  as  is  well  known,  consists  of  two  oils,  one  an  acid 
oil,  which  is  heavier  than  water,  and  forms  crystaline  compounds 
with  the  bases  ;  this  in  the  course  of  a  iew  minutes,  even  in  the  cold, 
produces  as  brilliant  a  c&aling  of  silver  as  the  mixture  of  the  oils  of 
cassia  and  cloves.  The  neutral  portion  of  the  pimento  oil,  which  is 
lighter  than  water,  does  not  reduce  nitrate  of  silver  even  after  long- 
boiling.  I  could  not  succeed  in  forming  metallic  mirrors  with  cinna- 
mic,  benzoic,  meconic,  komenic,  tannic,  or  pyrogallic  acids,  with  gum 
benzoin,  elemi  or  olibanuni,  with  oil  of  rhodium  or  with  glycerine. 

Ingenious  as  Mr.  Drayton's  patent  process  certainly  is,  it  labors- 
under  a  very  serious  inconvenience,  which  I  greatly  fear  will  not  be 
easily  remedied.  In  the  course  of  a  few  weeks  the  surface  of  the 
mirrors  farmed  by  his  process  become  dotted  over  with  small  brown- 
ish-red spots,  which  greatly  injure  their  appearance.  The  cause  of 
the  spots  seems  to  be  this — that  the  metallic  silver  while  being  depos- 
ited on  the  surface  of  the  glass  carries  down  with  it  mechanically 
small  quantities  of  a  resinous  matter,  resulting,  most  probably,  from- 
the  oxidation  of  the  oil.  This  resinous  matter,  which  is  interposed 
between  the  glass  and  the  silver,  in  the  course  of  time  begins  to  act 
on  the  metallic  surface  with  which  it  is  in  contact,  and  to  produce  the 
small  brov/n  spots  already  mentioned.  If  an  excess  of  the  essential 
oils  is  employed  to  precipitate  the  silver,  the  metallic  mirror  is  much 
darker,  and  gets  sooner  discolored  than  usual.  No  doubt  the  alcohol 
present  in  the  solution  keeps  up  much  of  the  resinous  matter;  still  a 
little  of  it  is  almost  always  deposited  on  the  silvered  surface,,  and  acts 
in  the  injurious  way  described.  Ibid. 


Prizes  offered,  by  the  Society  of  Arts  of  London. 

The  Council  of  the  Society  for  the  Encouragement  of  Arts,  Manu- 
factures, and  Commerce,  under  the  presidency  of  his  Royal  Highness 
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Prince  Albert,  are  about  to  introduce  a  variety  of  alterations  into  the 
rules  and  regulations  by  whicli  it  is  governed,  with  a  view  to  its  more 
successt'ul  working  in  the  accomplishment  of  its  objects.  The  Society 
has  it  in  contemplation,  also,  to  apply  for  a  charter  to  the  same  end. 
The  following  premiums  are  offered  to  public  competition  in  the  pre- 
sent year ; — all  competing  objects  to  be  delivered  at  the  Society's 
rooms  by  the  15th  of  May.  The  Society's  medal  is  added  to  each  of 
the  premiums : — 

In  the  Sections  of  Agriculture  and  Chemistry. — A  Prize  of  One 
Hundred  Guineas  for  the  invention  of  a  mixture  of  materials  for  a 
wholesome,  nutritious,  and  palatable  Bread,  to  be  sold  at  a  low  price, 
and  used  as  an  economical  substitute  for  wheaten  bread,  biscuit,  or 
potatoes.  The  materials  suggested  are  sago,  rye,  wheat,  maize,  bar- 
ley, beans,  peas,  oats,  rice,  beet-root,  parsnips,  &c. 

In  the  Section  of  Fine  Jirts. — A  Prize  of  Fifteen  Guineas  for  a 
Water-Color  Drawing,  S^  inches  by  12  inches,  of  a  Holy  Family, 
suitable  for  engraving  in  wood,  and  specially  prepared  for  printing  in 
colors  by  wood  blocks;  the  object  being  to  produce,  at  a  cheap  rate, 
a  good  picture,  which  may  find  its  way  into  humble  dwellings. 
Prizes  of  Ten  Guineas  for  models  of  a  plain  and  cheap  Earthenware 
Tea  Service,  in  one  color,  consisting  of  Tea-pot,  Basin,  Milk-jug,  Cup 
and  Saucer,  and  Plate  ;  for  the  model  of  a  Tea  Urn,  of  a  small  size  ; 
for  the  model  of  an  F'.arthenware  Jug,  to  contain  a  quart,  with  a 
Cover;  and  for  the  design  or  model  of  the  Cover  of  a  Bible,  to  be 
executed  in  relief,  in  raised  leather  or  in  wood,  either  by  the  new  pro- 
cess of  burning,  or  by  the  carving  machine.  Prizes  of  Five  Guineas 
for  the  cheapest  and  most  beautiful  piece  of  Mosaic  or  Tile  Flooring, 
one  yard  square ;  for  a  design  of  the  most  convenient,  elegant,  and 
cheap  Wastiing  Siand,  Basin,  and  Ewer ;  for  a  small  Geometrical 
Pattern  for  a  cheap  Kidderminster  Carpet  and  Stamped  Drugget ; 
and  for  the  model  of  an  Earthenware  Mug,  to  contain  a  quart,  with- 
out a  cover. 

In  the  Section  of  Mechanics  and  Mechanical  Arts.— Frizes  of 
Ten  Guineas  for  a  simple  and  good  method  of  applying  Steam  Power, 
directly,  to  propelling  Vessels  by  the  Screw  ;  for  an  improved  Land- 
ing Pier,  for  embarking  and  landing  passengers,  &c.,  by  steamboats 
on  tidal  rivers  ;  for  a  method  of  providing  against  injury  and  accident 
produced  by  the  Noxious  Vapours  of  Fusees  and  Explosions  in  Min- 
ing and  Tunneling,  by  means  of  improved  ventilating  apparatus,  or 
otherwise  ;  and  for  a  Mechanical  Contrivance  for  "Coal  Whipping," 
to  supersede  the  necessity  of  men,  nearly  naked,  destroying  their 
health  and  shortening  their  lives  by  hoisting  coals  from  vessels  on  the 
river.  Prizes  of  Five  Guineas  for  an  improved  Meter,  applicable  to 
measuring  the  quantity  or  volume  of  liquids  passing  through  pipes 
under  pressure  on  both  sides  ;  for  a  portable  and  compact  Machine 
for  Raising  and  Lowering  heavy  articles  from  carts  while  standing 
on  the  streets;  for  a  Horse  Shoe,  adapted  to  the  several  kinds  of  pave- 
ment now  in  use  ;  for  an  improved  method  of  Preventing  the  Emis- 
sion of  Noxious  Vapours  from  the  Gratings  of  Sewers,  which  shall 
permit  a  free  passage  for  the  sewerage,  and  provide  against  bursting 
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the  drains;   and  for  effective  Ventilation  of  Ordinary  Rooms  ;    with- 
out cold  currents  or  complex  apparatus  r.,inpn«,  for  a 
In  the  Section  of  Manvfactures.-Vxizes  of  Ten  Guineas  loi  a 
met  od  of  Printing  in  Distemper  by  Blocks,  so  as  to  "keep  registei 
rrepe?Ltly,  and  produce  finer  specimens  of  Art  in  Paper  Hang- 
'than  by  the  ordinarv  methods  ;  for  the  best  application  of  Glass 
tXe  construction  of  Water-pipes,  Tiles,  and  Drains;  and  for  the  m- 
J^nUon Tnd  apphcation  of  a  Cheaper  kind  of  Glass  than  any  n o vv  m 
use      Prizes  of  Five  Guineas  for  the  best  Machine  for  Cutting  Wood 
Tnto  aiven  forms  •    for  the  best  imitation  of  Ivory,  in  Plaster  Compo- 
^on^,  for  Models  and  Sculptures;    and  for  the  most  elegant  Design 
for  a  Stamped  Table-cover  in  Woollen  Materials.  ,   ^  , ,  tvt^^oI 
ll  th^Section  of  Colonies  and  Tm^e.-The  Society's  Gold  Meda 
for  h     be      applications  of  Machinery,  as  a  substitute  for  m^mal 
abor  in  the  vanous  processes  of  Cultivation  and  Manufacture  of  Sk- 
lar!  C 'tton,  and  Coffee  in  our  West  India  Colonies  and  the  Maun- 
fius  •    the  Gold  Isis  Medal  for  the  invention  or  importation  of  any 
Material!  the  produce  of  our  Colonies,  as  a  substitute  for  Hemp  or 
Y\^-g_*  Athenseura. 

On  a  Specimen  of  Artificial  Asbestos.  By  F.  Penny,  PH.  D. 
Professor  of  Chemistry  in  the  Andersonian  Lniversity . 

For  a  specimen  of  this  substance,  I  am  indebted  to  Mi".  William 
Murray,  of  IMonkland ;  and,  for  a  very  accurate  analysis  of  it,  to  his 
•inn  ISIr.  Francis  Murray.  ,  .      ,  c       ,^ 

I't  was  found  in  a  Blast  Furnace,  imbedded  in  the  mass  of  matter 
which  had  collected  at  the  bottom  of  the  furnace  in  the  course  of  two 
year  and  a  half,  and  which  is  technically  called  the  hearth  ;  i  was  iti 
reality,  about  8  inches  below  the  level  on  which  the  hqmd  metal 
rested,  and  was  interspersed  with  distinct  and   beautiful  crystals  of 

''^Tn  aU  Its  general  characters,  this  substance  corresponds  with  asbes- 
tos It  IS  colorless,  inodorous,  and  tasteless-and  occurs  m  small 
masses,  composed  of  extremely  minute  filaments  or  fibres  cohermg 
onghudmally  together.  These  fibres  are  very  easily  detached  from 
S  other-lnd^re  flexible,  though  not  so  much  so  as  the  common 
asbestos  They  have  a  silky  lustre,  and  are  unattacked  by  snlphuiic, 
n  tnc  o  muriatic  acid.  They  remain  unchanged  in  the  flame  of  a 
sX  lamp,  and  are  fused  with  difficulty  even  with  the  blowpipe. 
^A  prellminarv  examination  having  been  made  to  ascertain  the 
inc^redients  contained  in  the  substance,  ten  grains  of  the  longest  and 
c  eanest  of  the  fibres  were  selected  for  analysis.  This  was  he  largest 
fluantitv  that  cou'd  be  obtained  free  from  adventitious  matter.  The 
?re?sVdopted  was  the  one  usually  recommended  for  the  analysis 
of  insoluble  siliceous  minerals.  The  following  are  the  results  per 
cent :— 
*  These  premiums  are  opeo  for  competition  to  citizens  of  all  natioig^^^  ^^^^ 
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Silica             -             -             .             .  _  72-50 

Alumina       -            -             -             .  _  g-oo 

Protoxide  Manganese          .             .  _  13-20 

Magnesia     -            ...  -  2-00 

Lime            .             _            _            .  .  1.53 

Iron              -             -             -             -  -  2-65 


100-93 


On  comparing  Ihe  above  with  the  analyses  that  have  been  given  of 
the  several  varieties  of  asbestos,  we  remark,  that  the  artificial  speci- 
men contains  about  ten  per  cent,  more  silica,  and  that  magnesia,  of 
which  there  is  twenty-five  per  cent,  in  natural  asbestos,  is  replaced  by 
the  protoxide  of  manganese.  Now,  it  is  well  known  that  the  protox- 
ide of  manganese  is  isomorphous  with  magnesia,  and  lience  this  re- 
placement o  ixne  one  by  the  other,  is  at  once  explained.  I  apprehend 
the  substitution  of  manganese  for  magnesia  will  be  found  much  more 
frequent  in  tne  mineral  kingdom  when  minerals  are  submitted  to  im- 
proved metnods  of  analysis.  The  occurrence  of  asbestos  in  an  iron 
furnace  affords  a  beautiful  proof  of  the  igneous  origin  of  this  substance. 
—Proc.  Phil.  Soc.  of  Glasgow.  Lon.  Mec.  Mag. 


Production  of  Bur-Iron  direct  from  the  Ore. 

Having  had  application  from  several  correspondents  for  the  particu- 
lars of  a  plan,  for  rendering  bar-iron  direct  from  the  ore,  patented 
about  two  years  since,  we  now  inform  our  readers  that  such  patent 
was  obtained  by  Mr.  Booker,  near  Cardiff,  the  effect  of  which,  accor- 
ding to  the  specification,  is  a  saving  of  50  per  cent,  in  the  iron,  and 
the  same  in  the  fuel.  A  fully  descriptive  paper  has  already  appeared  in 
our  columns;  but,  as  the  subject  is  one  of  importance,  and  at  present 
exciting  great  attention,  we  append  a  brief  review  of  the  principal 
points.  According  to  the  old  method,  the  refined  pig-iron  is  suffered 
to  get  cold,  is  broken  up  into  lumps,  and  then  thrown  into  the  pud- 
dling furnace  ;  and  the  author's  object  is  to  simplify  and  accelerate 
the  conversion  of  cast-iron  from  its  crude  state,  into  malleable,  or 
wrought-iron,  for  which  purpose  the  refinery,  or  furnace,  is  adapted 
to  the  various  qualities,  or  descriptions,  of  cast  or  pig,  which  it  may 
be  necessary  to  use,  by  surrounding,  or  inclosing,  the  hearth  with 
blocks  of  cast-iron,  through  which  water  may  be  allowed  to  flow,  or 
not,  as  may  be  found  expedient;  and  the  blast  being  introduced  through 
one,  two,  or  three  apertures,  as  usual,  the  refinery  is  connected  with 
the  reverberatory  furnace,  which  is  made  of  the  requisite  form  and 
dimensions.  Tiie  bottom  of  the  body  of  the  furnace,  the  grate,  bars,, 
and  binding  plates,  and  bars,  are  all  formed  of  iron  ;  the  other  parts 
of  the  furnace  of  fire-brick,  clay,  sand-stone,  &c.,  as  usual;  in  the  neck, 
or  near  the  flue,  of  the  reverberatory  furnace  is  an  aperture,  through 
which  the  iron,  when  it  has  become  refined,  or  de-carlniretted,  is  run 
in  a  fluid  state,  direct  from  the  refining  hearth  into  the  puddling  fur- 
nace, on  each  side  of  which  is  a  door,  so  that  two  men  can  perform 
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the  puddling  at  once,  while,  by  the  old  system,  only  oaQ  is  admitted. 
With  respect  to  the  refining,  having  thrown  up  the  fuel,  and  produced 
the  necessary  heat,  a  charge  of  9  cwt.  of  cast-iron  is  thrown  on,  melt- 
ed, and  refined  in  the  usual  way;  when  the  refining  process  is  com- 
plete, the  whole  charge  is  run  off,  in  a  fluid  state,  into  the  reverbera- 
tory  furnace,  which  has  already  been  heated  to  the  proper  tempera- 
ture, and  brought  to  a  proper  state,  by  throwing  in  a  sufficient  quantity 
of  limestone  and  cinder;  the  men  then  regulate  the  heat  in  the  proper 
manner,  at  the  same  time  stirring  and  agitating  it  with  bars  and  pud- 
dles, while  the  escape  of  the  oxide  of  carbon,  in  a  gaseous  state,  takes 
place,  until  the  whole  mass  becomes  agglutinated ;  the  workmen  then 
divide  it  into  lumps  or  balls  of  a  convenient  size,  and  draw  the  charge 
from  the  furnace,  passing  the  lumps  to  the  squeezer,  hammer,  or  roll- 
ing cylinders,  or  other  machinery,  used  for  compressing  iron.  In  the 
refining  furnace  the  scoria,  or  cinder,  is  produced,  and  drawn  off  as 
usual ;  but  in  the  process  which  the  iron  undergoes  in  the  reverbera- 
tory  furnace,  the  author  does  not  find  that  any  cinder  will  be  produced, 
— the  cinder  and  limestone  thrown  in  being  for  the  protection  of  the 
various  parts  of  the  furnace  exposed  to  the  action  of  the  fluid  metal ; 
but  none  need  be  drawn  off.  The  author  accounts  for  this,  because 
the  common  furnace  is  so  constructed,  that  the  iron  operated  upon  in 
it  is  exposed  to  a  very  rapid  draught,  or  ciu'rent  of  air,  which  rushes 
in  at  the  grate  at  the  back  of  the  furnace,  passing  off  into  the  body 
and  stack  at  the  head  thereof;  this  is  so  great  as  to  oxidise  the  iron, 
and  transform  a  great  portion  of  it  into  slag  and  scoria  during  the  pro- 
cess of  puddling,  which  process,  moreover,  is  so  slow,  that  the  iron, 
consisting  of  only  3^  cwt.,  or  4^  cwt.,  is  exposed  to  the  heat  and 
draughts  for  a  full  hour  and  a  half;  wliile  the  new  furnace  is  so  con- 
structed, that  the  current  of  air  admitted  at  the  grate  is  broken,  and 
its  oxidising  effects  on  the  surface  of  the  iron,  while  fluid,  and  upon 
the  fibrous  particles  while  they  cohere,  after  the  oxide  of  carbon  has 
been  expelled,  are  completely  neutralized.  That  portion,  therefore, 
of  the  charge  which,  in  the  common  puddling  furnace,  is  converted 
into  slag  or  cinder,  in  the  author's  is  not  wasted  or  oxidized,  but  re- 
mains, and  is  converted  into  pure  malleable  iron.  The  saving  in  fuel 
he  thus  accounts  for — in  the  common  puddling  furnace  not  more  than 
4i  cwt.  of  metal  is  admitted,  and  that  in  a  cold  and  solid  state  ;  in  his, 
double  the  quantity  is  admitted,  and  that  in  a  melted  and  fluid  state: 
it  is,  therefore,  obvious,  that  the  time,  fuel,  and  labor,  necessary  for 
melting  the  iron  are  saved,  and  that  double  the  quantity  of  iron  is 
converted  from  a  cast  into  a  malleable  state,  within  the  same  space  of 
time.  Min.  Jour. 


On  mounting  Minute  Mgseforthe  Microscope. 

In  describing  the  method  pursued  by  Mr.  Thwaites  in  the  prepara- 
tion of  algog  for  microscopical  observation,  I  stated  that  the  cells  were 
made  of  gold-size.  As  this  is  however  liable  to  be  softened  and  re- 
dissolved  by  the  gold-size  employed  in  fastening  down  the  piece  of 
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thin  glass,  he  found  it  advisable  to  look  out  for  some  more  conrenient 
substance. 

He  now  uses  two  compositions,  one  suitable  for  very  shallow,  and 
the  other  for  somewhat  deeper  cells.  For  the  former  he  takes  equal 
measures  of  finely-powdered  lamp-black  and  litharge  ;  a  portion  of 
this  is  rubbed  down  with  equal  parts  of  gold-size  and  black  japan, 
and  the  cells  immediately  formed  on  the  glass  slides  with  a  camel's 
hair  pencil.  As  the  composition  hardens  very  rapidly,  the  cells 
should  be  made  as  quick  as  possible,  and  to  save  time  and  trouble,  a 
good  many  should  be  made  at  once.  If  the  mixture  becomes  too 
thick  for. use  before  all  the  intended  cells  have  been  made,  a  little 
more  gold-size  may  be  rubbed  down  with  it,  and  this  may  be  repeat- 
ed if  necessary,  but  the  last-made  cells  will  take  longer  drying  than 
the  first.  Before  the  walls  are  quite  hard,  they  may  be  flattened  by 
pressing  them  with  a  piece  of  luet  glass.  If  this  is  not  done,  it  takes 
a  longer  time  to  grind  down  the  irregularities  of  the  surface,  which 
is  best  effected  by  rubbing  them  upon  a  piece  of  wet  unpolished 
marble. 

For  the  deeper  cells  Mr.  Thwaites  finds  nothing  so  good  as  marine 
glue,  which  must  be  melted  and  dropped  on  the  slip  of  glass,  like 
sealing-wax,  then  warmed  and  flattened  with  a  piece  of  wet  glass: 
what  is  superfluous  must  be  cut  away  with  a  knife,  so  as  to  leave 
only  the  wall  of  the  cell ;  should  this  become  loose,  it  can  easily  be 
fixed  by  heating  the  other  side  of  the  slip  of  glass  over  a  spirit- lamp 
and  gently  pressing.  Before  these  cells  are  used,  it  is  desirable  to 
flatten  them  by  rubbing  gently  upon  a  piece  of  wood  and  then  upon 
the  wet  marble. 

\\\  using  the  cells,  as  small  a  quantity  as  possible  of  gold-size,  of  a 
thick  consistence,  should  be  laid  on  the  wall  of  the  cell,  and  also  on 
the  edge  of  the  piece  of  thin  glass  ;  and  in  covering  up  the  cells,  gentle 
pressure  should  be  employed  in  order  to  squeeze  out  the  superfluous 
fluid. 

It  would  be  a  very  useful  thing  for  travelers  to  take  with  them  the 
proper  ingredients  for  preparing  the  two  solutions  for  fresh  and  marine 
algte.  A  portion  of  each  species  of  alga  might  then  be  preserved  in 
small  phials  carefully  sealed  and  ticketed,  which  may  be  mounted  and 
observed  at  leisure.  The  benefit  of  such  a  practice  has  been  strongly 
impressed  upon  me  during  the  examination  of  some  highly  curious 
foreign  alga;  which  have  lost  many  of  their  distinctive  characters  in 
drying.  Mag.  Nat.  Hist. 
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Correspondence  loith  the  United  States  Board  of  Navy  Commis 
sioners,  beinq  replies  to  their  circular  asking  information  relativ 
to  Steam  Navigation,  applicable  to  Government  purposes. 

(Continued  from  page  236.) 


To  Com.  Lewis  Warrington,  President  Board  of  Navy  Commis- 
sioners, fVashington : 

Sir  : — In  replying  to  your  enquiries  dated  September  3,  respecting 
steam  vessels  for  the  use  of  the  Navy  in  navigating  the  high  seas,  I 
will  endeavor  to  give  my  views  upon  the  subject  as  fully  as  practica- 
ble within  the  limits  of  a  written  communication  ;  and  in  doing  this 
I  will  first  answer  the  queries  propounded,  in  the  same  order  as  they 
are  offered. 

1st.  "  Jis  to  the  horse  power  of  the  engine.'^  By  this  question  1 
l)resume  is  meant  the  power  of  the  engine  in  proportion  to  the  size 
or  tonnage  of  the  vessel;  and  before  answering  it  I  would  state  that 
ilie  term  "horse  power,"  as  applied  to  the  engines  of  steam  vessels  in 
this  country,  is  but  little  used — the  general  mode  of  determinino-  the 
power  of  the  engine  being  by  the  dimensions  of  the  cylinder,  the 
pressure  of  the  steam  under  which  the  engine  is  to  work  being  sup- 
posed to  be  known. 
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In  this  comminiicatiou  I  will  give  both  the  dimensions  of  cylinders 
and  the  horse  power,  according  to  the  rules  in  common  use  in  Great 
Britain. 

It  is  a  practice  almost  universal  in  Great  Britain  and  other  coun- 
tries of  Europe,  to  make  the  power  of  the  engines  some  given  pro- 
portion to  the  tonnage  of  the  vessel,  without  regard  to  the  relative 
dimensions  or  model  of  the  vessel,  or  the  depth  of  its  immersion. 
The  proportions  in  most  general  use  are  the  following  : — 

For  coasting  steamers  running  about  250  to  400  miles — one  horse 
power  to  two  tons. 

For  coasting  steamers  running  about  600  to  1000  miles — one  horse 
power  to  three  tons. 

For  steamers  running  about  1500  to  3000  miles — one  horse  power 
to  four  tons. 

These  are  the  proportions  in  general  use.  There  are  many  exam- 
ples of  steamers  recently  constructed  in  which  the  proportion  of  pow- 
er has  been  considerably  greater. 

The  proportions  liere  given  are  only  approximations,  and  are  very 
arbitrary,  as  they  are  merely  deduced  from  the  common  practice  of 
engineers;  but  the  result  is  such  as  might  have  been  anticipated,  as  it 
is  well  known  that  when  the  distance  which  a  steamer  is  to  run, 
without  a  new  supply  of  fuel  is  increased,  the  size  of  the  vessel  must 
also  be  increased,  in  order  to  render  it  capable  of  accomplishing  the 
distance,  which,  taken  in  connexion  with  the  fact  that  the  resistance  of 
a  vessel  to  the  propelling  power,  other  things  being  equal,  will  be  in- 
creased only  as  the  square  of  the  linear  dimensions,  while  the  tonnage 
increases  as  the  cube  of  these  dimensions,  give  sufficient  reasons  for 
these  proportions  having  resulted  from  their  experience. 

That  this  rule  of  apportioning  the  power  to  the  tonnage  is  very 
erroneous  and  without  foundation,  I  will  attempt  to  show.  To  do 
this  it  will  be  necessary  first  to  consider  by  what  the  resistance  to  the 
passage  of  the  vessel  through  the  water,  which  the  propelling  power 
has  to  overcome,  is  produced.  This  resistance  is  determined  by  the 
following  conditions, — supposing  the  general  power  of  the  midship 
section  in  all  cases  the  same,  viz  :— The  area  of  the  immersed  section. 
The  angle  of  entrance,  and  the  fineness  of  the  run.  The  length  of 
the  vessel. 

The  error  of  the  former  method  will  be  best  shown  by  supposing  a 
case.  According  to  the  rule  given,  a  vessel  of  600  tons  would  have 
an  engine  of  200  horse  power.  Suppose  the  dimensions  of  this  ves- 
sel in  one  case  to  be 

Length  of  keel  for  tonnage     127  feet. 

Breadth  of  beam  30    "       about  600  tons. 

And  in  the  other  case, — 
Length  of  keel  for  tonnage     169  feet, 
Breadth  of  beam  '  26    "        about  600  tons. 

And  allowing  the  draft  of  water  in  both  cases  to  be  the  same, — say- 
load  draft  9  feet :  it  is  evident  assuming  the  angle  of  entrance,  run, 
and  general  model  of  the  vessel,  the  same  in  both  cases,  that  the  re- 
sistance, and  consequently  the  propelling  power,  to  produce  the  same 
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speed,  will  be  nearly  in  proportion  to  the  immersed  section,  or 
(30  X  9  =  270  and  26  x  9  =  234)  as  270  to  234,  (calling  the  im- 
mersed section  a  parallelogram  ;)  therefore  if  the  same  power  is  used 
in  both  vessels,  that  of  26  feet  beam  will  have  the  greater  speed,  and 
this  speed  would  be  increased  if  the  angle  of  entrance  and  rnn  of  the 
vessel  of  26  feet  beam  was  improved,  as  it  might  be  from  its  increased 
length. 

From  the  foregoing  reasoning  we  arrive  at  this  conclusion,  viz  : — 
l?hat  in  order  to  make  use  of  the  minimum  amount  of  power,  conse- 
quently attain  the  greatest  economy  of  fuel,  and  also  to  obtain  the 
greatest  amount  of  room  for  stowage  of  fuel,  stores,  &c.,  and  accom- 
modations for  officers  and  men  ;  the  greatest  practicable  length  should 
be  given  in  proportion  to  the  breadth. 

I  give  below  the  dimensions  of  both  vessels  and  engines  of  several 
British  and  other  sea  steamers,  by  which  the  proportion  of  power  to 
tonnage,  and  the  relative  dimensions  of  the  vessel,  will  be  seen. 

Two  steamers  built  at  New  York  a  few  months  since  for  the  Span- 
ish government : 

Length  between  the  perpendiculars  156  feet. 
Breadth  of  beam  28    "    9  inch. 

Depth  of  hold  14    «    6     «     about  600  tons. 

One  horse  to  3-75  tons:  two  engines  42  inches  cylinder,  4  feet  7 
inches  stroke  :  80  horse  power  each. 

A  steamer  built  for  the  Turkish  government ;  the  engines  by  Na- 
pier of  Glasgow  : 

Lengthondeck  170  feet. 

Breadth  of  beam  23    " 

Depth  of  hold  13    "    6  inch.  :  about  520  tons, 

One  horse  power  to  4-3  tons:  two  engines  45  inch,  cylinder,  4  feet 
3  inch,  stroke  ;  60  horse  power  each. 

Another  steamer  built  for  the  Turkish  government ;  the  engines  by 
Napier  of  Glasgow  : 

Length  on  deck  185  feet, 

Breadth  of  beam  26    "    3  inch. 

Depth  of  hold  14    «  about  616  tons. 

One  horse  power  to  4-3  tons ;  two  engines  46^  inch,  cylinder,  4 
feet  3  inch,  stroke  ;  70  horse  power  each. 

Steamer  Firebrand  of  the  British  Navy : 
Letigth  between  the  perpendiculars  155  feet, 
Breadth  of  beam  26    " 

Depth  of  hold  14    "  9  inch,  about  500  tons, 

One  horse  power  to  4*16  tons;  two  engines  4i  feet  stroke;  60 
horse  power  each. 

Steamer  Colchis  of  the  Russian  Navy : 

Length  between  the  perpendiculars  156  feet, 

Breadth  of  beam  24    « 

Depth  of  hold  13    "  8  inch,  about  450  tons, 
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One  horse  power  to  3-75  tons;  two  engines  42  incli.  cylinder,  4§ 
feet  stroke  ;  60  horse  power  each. 

Steamer  Rainbow,  in  EngUsh  merchant  service,  running  from  Lon- 
don to  Antwerp  : 

Length  on  deck  198  feet, 

Breadth  of  beam  25    " 

Depth  of  hold  12    "    S  inch,  about  5S2  tons, 

One  horse  power  to  3-23  tons;  two  engines  50  inch,  cylinder,  41 
feet  stroke  ;  90  horse  power  each. 

Steamer  Nemesis — British  government  vessel,  which  has  recently 
been  used  on  the  coast  of  China  : 

Length  between  the  perpendiculars   165  feet, 

Breadth  of  beam  29    " 

Deptiiofhold  11     "  about  660  tons. 

One  horse  power  to  5-5  tons ;  two  engines  44  inch,  cylinder,  6  feet 
stroke  ;  60  horse  power  each. 

Steamer  Urgent — British  INIail-packet  between  Liverpool  and 
Dublin: 

Length  between  the  perpendiculars  172  feet, 

Breadth  of  beam  26    " 

Depth  of  hold  17    "5  inch,  about  563  tons, 

One  horse  power  to  2-1  tons ;  two  engines,  62  inch,  cylinder,  5  feet 
9  inch,  stroke ;  140  horses  power  each. 

Steamer   Actajon — British   Mail-packet    between   Li^rerpool  and 

Glasgow  : 

Length  between  perpendiculars      171  feet, 

Breadth  of  Beam  25    "    10  inch. 

Depth  of  hold  17    "      3  incii.  about  552  tons, 

One  horse  power  to  2  tons ;    two  engines,  62  inch,  cylinder,  5  feet 

9  inch,  stroke ;  140  horse  power  each. 

Steamer  Princess  Royal — Mail-paci^et  between  Liverpool  and 
Glasgow  : 

Length  on  deck  208  feet. 

Breadth  of  beam  28    " 

Depth  of  hold  17    "  about  750  tons, 

One  horse  power  to  2  tons  ;  two  engines,  73  inch,  cylinder,  6  feet 
3  inch,  stroke  ;  190  horse  power  each. 

Of  the  foregoing  list  those  more  recently  built  are  in  Great  Britain  : 
the  Rainbow,  Nemesis,  Urgent,  Actaeon,  and  Princess  Royal — the 
Princess  Royal  being  the  last,  and  the  others  in  the  order  in  which 
they  are  mentioned  ;  and  the  steamers  for  the  Spanish  government  in 
this  country. 

Tlie  two  extremes  in  the  proportion  of  power  to  tonnage  are  the 
Nemesis,  which  has  one  horse  power  to  5-5  tons,  and  the  Actaion  and 
Princess  Royal,  whicli  have  one  iiorse  power  to  two  tons.  The  rea- 
son of  the  Nemesis  having  so  small  an  amount  of  power  in  proportion 
to  her  tonnage,  arises  probably  from  the  fact  of  the  draft  of  water 
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being  very  light — it  not  exceeding  about  six  feet.  In  stating  the 
amount  of  power  that  in  my  opinion  should  be  placed  in  a  vessel  of 
any  given  tonnage,  it  becomes  necessary  to  assume  the  vessel  to  be 
of  some  given  dimensions ;  and  even  then  the  amount  of  power 
might  require  to  be  modified  to  suit  a  particular  case — or  for  a  vessel 
to  be  constructed  for  any  special  duty,  as  for  instance,  if  the  vessel 
was  to  run  as  a  mail-packet  on  any  specified  route,  I  am  of  the  opin- 
ion that  the  power  of  the  engines  should  be  increased  beyond  that 
here  stated. 

For  a  steamer  of  about  500  tons  : 

Length  on  deck  175  feet, 

Breadth  of  beam  25    '•' 

Depth  of  hold  14    "    Cinches, 

Two  engines  of  34  inch,  cylinder,  S  feet  stroke,  =  80  horse  power 
each;  or  one  engine  of  46§  inch,  cylinder,  8^  feet  stroke,  =  160 
horse  power. 

For  a  steamer  of  about  600  tons  : 

Length  on  deck  185  feet. 
Breadth  of  beam  26    " 
Depth  of  hold  15    "    6  inches, 
Two  engines  of  37^  inch,  cylinder,  8  feet  stroke,  =  90  horse  pow- 
er each  ;   or  one  engine  50  inch,  cylinder,  9  feet  stroke,  =  180  horse 
power. 

For  a  steamer  of  about  700  tons  : 

Length  on  deck  192  feet, 

Breadth  of  beam  27    "    6  inches, 

D'^pth  of  hold  16    «    3     " 

Two  engines  40^  inch,  cylinder,  S  feet  stroke,  =  105  horse  power 

each;  or  one  engine  54  inch,  cylinder,  9  feet  stroke,  =  310  horse 
power. 

These  three  vessels  are  supposed  to  have  an  easy  angle  of  entrance 
and  a  fine  run;  the  proportion  of  power  to  tonnage  is  one  horse  pow- 
er to  3-3  tons;  but  if  the  vessels  were  to  be  built  with  a  full  bow  and 
stern,  or  the  length  was  made  less  in  proportion  to  the  beam,  it  would 
become  necessary  to  increase  the  power  of  the  engine  in  proportion 
to  the  tonnage  of  the  vessel;  but  how  much  this  increase  would  be, 
could  not  be  determined  until  the  dimensions  and  general  model  of 
the  vessel  were  fixed. 

I  have  been  induced  to  enter  into  the  discussion  of  this  question 
more  fully  than  I  should  otiierwise  have  done,  as  the  efficiency  of  a 
steamer  must,  in  a  great  measure,  depend  upon  the  power  being  pro- 
perly proportioned  to  the  vessel  ;  for  the  reason,  that  if  the  power  be 
too  small  the  efficiency  of  the  vessel  is  in  a  great  measure  destroyed 
in  a  head  wind,  or  running  head  to  the  sea  ;  and  on  the  contrary,  if 
loo  great,  the  expense  of  maintaining  and  running  the  vessel  is  much 
increased,  without  any  adequate  benefit  being  received. 

2d,  "  The  kind  of  engine  J' ^  The  form  of  engine  in  general  use  for 
the  British  sea  steamers,  is  that  known  as  the  English  marine  engine, 
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with  side  levers.  An  engine  with  a  long  stroke  is  generally  consid- 
ered by  American  engineers  to  have  advantages  over,  and  to  be  su- 
perior to,  one  of  a  short  stroke,  for  several  reasons ;  and  it  is  one  ob- 
jection to  the  kind  of  engine  mentioned  above,  that  the  length  of 
stroke  is  determined  by  the  depth  of  the  vessel.  The  cast  iron  fram- 
ing in  use  for  this  form  of  engine  is  also  considered  objectionable,  as 
from  the  nature  of  the  materials,  it  possessing  no  elasticity,  they  are 
very  liable  to  accident  or  derangement  from  the  working  of  the  ves- 
sel in  a  sea  ;  and  to  provide  as  much  as  possible  against  these  acci- 
dents, they  are  necessarily  made  very  heavy. 

The  other  objections  are,  the  expense  of  building  and  keeping  in 
repairs  great  weight,  and  straining  the  frame  of  the  vessel. 

A  form  of  engine  used  in  the  Englisli  Naval  steamers,  Gorgon, 
Cyclops,  &c.,  and  known  as  the  Gorgon  engines,  are  liable  to  some 
of  the  objections  to  the  English  marine  engine,  viz :  the  length  of 
stroke  being  very  short,  those  of  the  Gorgon  and  Cyclops  being  only 
5h  feet  ;  the  depth  of  hold  of  the  vessels  being  23  feet ;  and  the  action 
of  the  engine  tends  to  work  the  frame  of  the  vessel.  The  connexions 
also  are  very  short,  and  work  at  great  angles. 

Engines  of  a  kind  called  vibrating  or  oscillating  engines,  of  small 
dimensions,  are  much  in  use  on  the  river  Thames,  and  in  some  in- 
stances have  been  used  at  sea,  but  their  use  has  generally  been  con- 
fined to  vessels  of  less  than  400  tons,  and  with  engines  of  less  than 
60  horse  power  each.  On  account  of  some  practical  difficulties,  it  is 
doubtful  whether  they  would  be  suitable  for  vessels  of  a  larger  class. 

There  is  a  form  of  engine  which  has  recently  been  brought  out  in 
this  city,  which  I  consider  preferable  to  any  of  those  already  men- 
tioned. It  is  called  the  right  angled  engine  ;  the  two  cylinders  being 
placed  each  forward  or  alt  of  the  other,  and  upon  an  angle  of  45  deg. 
with  the  keel ;  so  that  when  the  connecting  rods  are  attached  to  the 
same  crank-pin.  the  engines  will  be  working  at  right  angles  to  each 
other.  The  boilers  are  intended  to  be  placed  on  each  side  of  the 
engines. 

This  plan  of  engine  is  more  suitable  for  the  merchant  than  for  the 
naval  service,  and  is  only  applicable  to  vessels  of  the  largest  class. 
The  objections  to  it  for  the  naval  service  are,  that  the  boilers  being 
placed  alongside  and  outside  of  the  engines,  there  is  nothing  to  pro- 
tect them  from  shot  but  the  side  of  the  vessel  itself.  The  engineers, 
when  working  the  engines,  will  be  at  a  distance  apart,  of  from  50  to 
70  feet;  a  difficulty  in  arranging  the  flues  of  the  boilers,  so  that  they 
may  be  brought  into  one  chimney  ;  also  a  difficulty  in  producing  the 
requisite  ventilation,  and  the  length  of  stroke  dependant  upon  the 
depth  of  the  vessel. 

I  am  of  the  opinion  that  the  inclined  engines  upon  the  plan  of  those 
now  building  for  the  steamer  INIissouri,  for  vessels  of  the  sizes  named, 
are  preferable  to  any  yet  introduced,  for  the  following  reasons: 

Any  desirable  length  of  stroke  can  be  had  withoiU  regard  to  the 
depth  of  the  vessel.  It  is  much  more  simple,  and  composed  of  a  less 
number  of  parts;  the  expense  of  building  and  keeping  in  repair  is 
less  :  it  is  less  liable  to  accident  or  derangement ;  the  weight  is  much 
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less.  Neither  the  weight  nor  the  operating  of  the  engine,  has  any  in- 
jurious effect  upon  the  vessel,  the  whole  power  of  the  engine  being 
exerted  within  its  own  frame  :  all  the  parts  are  accessible  when  the 
engines  are  in  operation;  and  the  patterns  for  the  engines  require  but 
little  alteration  to  suit  a  vessel  of  a  different  depth  from  that  for 
which  they  were  originally  made 

The  only  objection  of  importance  to  this  kind  of  engine  is,  that  it 
occupies  somewhat  more  length  in  the  hold  of  the  vessel  (for  engines 
of  a  long  stroke,  which  is  preferred,  but  with  the  same  stroke  as  is 
used  in  the  other  kinds  of  engines  no  more  length  is  required,)  than 
any  other  form.  But  an  offset  to  this  is,  that  the  less  length  is  taken 
upon  the  berth  deck  ;  and  if  we  take  the  manner  in  which  the  coal  is 
stowed  into  account,  there  are  no  greater  number  of  cubic  feet  occu- 
pied by  boilers,  engines  and  coal,  than  by  the  ordinary  English  ma- 
rine engine. 

3d.  <'  Should  there  be  a  single  or  double  o)ie  ?"  Single  engines 
having  a  long  stroke  are  suitable  for  many  purposes,  such  as  runninsj 
from  port  to  port  on  the  coast,  or  surveying  upon  the  coast,  or  for  any 
harbor  purposes.  Where  single  engines  are  suited  for  the  purposes 
for  which  the  vessel  is  to  be  used,  they  are  to  be  preferred  to  the 
double  engines,  for  the  reasons  that, — 

A  single  engine  of  equal  power  to  a  pair  of  engines  weighs  less: 
first  cost  and  expenses  of  repairs  are  less :  they  are  better  protected 
from  shot,  being  in  the  centre  of  the  vessel:  occupy  less  space,  and 
therefore,  if  necessary,  could  carry  a  greater  amount  of  fuel,  cargo, 
or  number  of  men. 

They  would  also  be  better  suited  for  coast  or  harbor  purposes — as 
vessels  fitted  with  a  single  engine  will  draw  less  water  than  those  fit- 
ted with  double  engines,  and  a  less  number  of  engineers  and  firemen 
are  required  than  with  double  engines. 

For  general  cruising  or  long  cruises  at  sea,  where  there  is  no  other 
chance  of  repair  than  doing  it  on  board,  the  double  engine  is  to  be 
preferred,  as  the  parts  being  of  less  dimensions  than  when  a  single 
engine  is  used,  will  be  much  easier  replaced  or  repaired  on  board 
ship,  or  in  any  small  seaport  town  ;  and  also  in  case  any  part  of  one 
of  the  engines  should  ftiil,  the  other  would  probably  be  able  to  take 
the  vessel  into  port,  or  complete  the  duty  upon  wiiich  the  vessel  is 
sent. 

I  would  remark  that  single  engines,  if  made  with  a  short  stroke  of 
the  piston,  are  decidedly  unsuited  to  sea  navigation,  as  they  could 
not  be  depended  upon  in  heavy  weather. 

4th.  "  Should  it  be  high  or  low  pressure ?^'  There  is  no  doubt  in 
my  mind  that  the  low  pressure  engine  is  to  be  preferred.  The  ob- 
jections to  the  high  pressure  engine  are, — that  the  ordinary  high  pres- 
sure boiler  is  very  objectionable,  from  the  manner  of  being  set  in 
brick  work;  but  this  objection  might  perhaps  be  obviated  by  ujaking 
use  of  a  modification  of  the  locomotive  boiler.  This  kind  of  boiler 
will,  however,  be  very  troublesome,  and  liable  to  derangement  at 
sea. 

Owing  to  the  temperature  of  the  steam  in  high  pressure  engines 
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being  much  higher  than  in  low  pressures  ones,  it  will  be  scarcely  pos- 
sible to  ventilate  the  vessel  suilicieutly,  as  it  is  very  difficult  to  do  it 
even  when  low  pressure  engines  are  used.  There  is  greater  danger 
from  fire  when  high  pressure  engines  are  used.  It  is  also  found,  by 
experience  on  Lake  Erie  and  other  places  where  high  pressure  en- 
gines are  in  use,  that  if  the  boilers  are  placed  in  the  hold,  the  great 
heat,  together  with  the  alternate  dryness  and  moisture  in  the  hold, 
soon  destroys  the  frame  of  the  vessel  by  a  kind  of  dry  rot.  For  these 
reasons,  and  also  on  account  of  the  danger  from  fire  when  the  boil- 
ers are  in  the  hold,  it  is  a  practice  at  present  almost  universal  on  Lake 
Erie  when  high  pressure  engines  are  made  use  of,  to  place  the  boilers 
upon  deck. 

With  high  pressure  engines  it  is  much  more  difficult  to  keep  the 
joints  tight  than  with  the  low  pressure  one,  and  the  steam  leakage 
into  the  hold  is  injurious  to  the  wood  work  of  the  vessel. 

The  exhaust  steam  from  a  high  pressure  engine  will  discover  the 
position  of  a  vessel  to  an  enemy  when  at  a  distance  of  six  to  ten 
miles,  according  to  the  state  of  the  weather.  The  first  cost  of  high 
pressure  engines,  as  well  as  the  expense  of  repairs,  is  considerably 
less  than  that  of  low  pressure  engines. 

In  respect  to  the  form  of  boiler.  For  sea-going  vessels  I  am  of 
opinion  that,  taking  into  consideration  the  first  cost,  safety  from  fire, 
liability  to  derangement,  facility  of  repairs,  and  econon)y  of  fuel,  those 
known  as  the  water-bottom  boiler  are  the  best.  They  will  of  course 
require  some  modification  to  suit  each  particular  case.  The  estimates 
which  I  give  below  for  the  engines  and  boilers  for  vessels  of  the  three 
sizes  mentioned  in  a  former  part  of  this  comminiication,  includes  en- 
gines, boilers,  and  coal  bunkers,  with  their  dependencies,  but  does 
not  include  any  expenses  that  may  be  necessary  as  a  steam  vessel 
over  and  above  those  of  a  sailing  vessel.  They  are  made  out  as  ac- 
curately as  possible,  but  might  require  some  slight  alterations  when 
the  amoiuit  and  kind  of  fuel  to  be  carried,  and  maimer  of  fitting  up, 
are  determined  upon. 

The  kind  of  engine  estimated  for,  is  the  inclined  engine,  similar  to 
those  now  building  for  the  steamer  Missouri.  If  the  English  form  of 
marine  engine  is  used,  the  cost  will  be  greater  than  the  amounts  here 
given. 

For  a  steamer  of  500  tons: 

2  engines  34  inch,  cylinder,  and  S  feet  stroke,  witli  boilers,  coal 
hunkers,  &c.,  complete.  With  boilers  of  copper  §61,000.  With 
boilers  of  iron  $554,000. 

For  a  steamer  of  600  tons  : 

3  engines  37i  inch,  cylinder,  and  S  feet  stroke,  with  boilers,  coal 
bunkers,  &c.,  complete.  With  boilers  of  copper  §73,000.  With 
boilers  of  iron  $85,000. 

For  a  steamer  of  700  tons  : 
2  engines  A0\  inch,  cylinder,  and  8  feet  stroke,  with  boilers,  coal 
bunkers,  &c.,  complete.       With  boilers  of  copper   ^S6,000.      With 
boilers  of  iron  876,500. 
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If  single  engines  are  made  use  of,  of  the  dimensions  given,  as  equal 
to  the  above  double  engines,  the  cost  of  construction  will  be  reduced 
from  10  to  15  pr.  ct. 

Not  understanding  precisely  from  the  instructions  of  the  Board, 
whether  it  was  expected  that  I  would  give  an  estimate  for  the  hull 
as  well  as  engines,  I  have  applied  to  Messrs.  Bell  &  Brown,  the  build- 
ers of  the  steamers  for  the  Spanish  government,  through  Mr.  Rhodes, 
the  Naval  Constructor,  for  their  price  for  building  steamers  of  the 
sizes  mentioned,  and  received  the  following  reply  : — For  steamers  of 
the  following  character  and  quality,  their  terms  are  SO  dollars  per 
ton,  viz  : — White  oak  bottoms,  live  oak  and  locust  top,  copper  fasten- 
ed, with  solid  floor,  including  joiners  and  block  work  for  the  hull  and 
spars  ;  the  cabins  and  sheathing  copper  not  included.  The  materials, 
workmanship,  and  proportional  sizes  of  scantling  similar  to  the  Span- 
ish steamers. 

In  anticipation  of  an  application  for  estimates,  &c.,  for  steamers  of 
a  medium  size,  I  have,  during  the  past  winter,  occupied  such  time  as 
could  be  spared  from  other  duties,  in  preparing  a  drawing  and  de- 
tailed estimates  of  cost  and  weight  for  the  engines,  boilers,  &c.,  for  a 
vessel  of  about  500  tons — the  engines  being  of  the  dimensions  here 
given  for  a  vessel  of  that  size.  This  drawing  and  estimates  I  should 
be  much  pleased  to  submit  personally  to  the  inspection  of  the  Board. 

I  will  now,  in  compliance  with  the  invitation  contained  in  the  let- 
ter from  tiie  Board,  make  some  observations  upon  the  subject  gener- 
ally, and  hope  the  interest  1  feel  in  the  success  of  any  steamer  that 
may  be  built,  will  prove  a  sufficient  excuse  for  doing  so  freely. 

Tlie  first  point  I  would  speak  of  is  the  proportion  between  the 
breadth  and  length.  It  will  be  noticed,  that  in  the  vessels  of  which 
I  have  given  you  the  dimensions,  the  length  on  deck  is  about  seven 
times  the  beam.  This  is  nearly  the  proportion  of  the  most  recently 
built  of  the  Britisii  coasting  steamers,  and  the  experience  in  this  coun- 
try, upon  the  coast  and  tlie  great  lakes,  has  shown  the  length  not  to 
be  too  great.  The  advantage  of  the  length  is,  that  it  requires  little  or 
no  more  power  to  drive  a  long  vessel  tlian  a  short  one,  and  the  capa- 
city for  stowing  fuel  and  stores,  as  well  as  the  accommodations  for 
the  men,  are  increased  ;  or  if  this  increased  capacity  is  not  required, 
the  vessel  has  a  lighter  draft  of  water,  which,  for  any  service  upon 
the  coast  or  in  harbor,  would  be  advantageous.  There  is  also  less 
pitching  in  a  long  vessel  driven  by  steam,  when  running  head  to  sea, 
than  in  a  short  one  ;  the  engines  consequently  work  to  better  advan- 
tage, and  with  less  strain  to  both  vessel  and  engines. 

I  would  also  observe,  that  the  opinion  is  now  pretty  general  among 
steamboat  builders,  that  flaring  sides  are  much  better  than  vertical 
ones,  and  for  sea  steamers  the  advantage  is  still  greater,  as  the  vessel 
would  heel  up  less,  when  using  sails  with  the  wind  abeam,  and  there- 
by the  water  wheel  be  more  equally  immersed  ;  there  is  also  more 
room  on  deck  than  with  vertical  sides. 

In  confirmation  of  the  opinion  here  expressed  with  regard  to  the 
length  of  a  sea  steamer,  I  would  mention  tliat  in  a  conversation  a  few 
weeks  since  with  Capt.  Hosken,  he  stated  to  me  that  when  he  took 
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command  of  the  Great  Western,  he  thought  her  too  sharp  forward 
for  ocean  service,  but  his  experience  had  satisfied  him  that  a  steam 
vessel  for  ocean  navigation,  to  be  efficient,  should  have  good  length, 
and  a  very  easy  entrance ;  and  he  now  regretted  that  the  Great 
Western  was  not  built  sharper  forward. 

The  fact  that  the  Boston  steamers,  which  have  been  the  most  suc- 
cessful of  those  that  have  run  between  Great  Britain  and  this  coun- 
try, are  longer  in  proportion  to  the  beam,  and  have  an  easier  entrance, 
also  supports  it.  As  there  are  many  purposes  for  which  a  vessel 
with  a  single  engine  is  as  well  or  better  suited  than  one  with  a  double 
engine;  and  as  the  expense  of  building,  fitting  out  and  keeping  in  re- 
pair, is  much  less  than  with  the  double  engine,  I  would  respectfully 
recommend  in  case  more  than  one  of  these  vessels  is  to  be  built,  a 
part  of  them  be  fitted  with  one  engine  only. 

For  large  double-decked  steamers,  like  those  now  building,  boilers 
made  of  iron  are  very  objectionable,  on  account  of  the  difficulty  of 
repairs  and  the  expense  of  breaking  up  two  decks,  when  the  boilers 
require  to  be  replaced  with  new  ones,  and  they  would  thereby  be 
more  expensive  in  the  end  than  copper  ones;  but  for  vessels  of  the 
sizes  now  proposed,  the  boilers  would  be  under  but  one  deck,  there- 
fore the  expense  and  delay  of  putting  in  new  ones  would  be  much 
less  in  proportion  than  in  double-decked  vessels.  It  is  supposed  there 
is  but  little  difference  in  vessels  of  this  description  in  point  of  econo- 
my, between  copper  and  iron  boilers.  Copper  boilers  are  not  suit- 
able for  anthracite  coal,  as  its  action  upon  the  copper  destroys  it  very 
rapidly — so  much  so,  that  in  some  cases  I  have  known  them  to  re- 
quire repairing  in  less  than  12  months  ;  whereas  with  other  kinds  of 
fuel,  they  probably  would  not  require  repairing  (unless  from  defec- 
tive copper)  in  irom  five  to  ten  years. 

These  objections  do  not  hold  good  in  respect  to  iron  boilers — an- 
thracite coal  having  little  or  no  deteriorating  effect  upon  them. 

For  the  reasons  I  have  mentioned,  1  would  recommend  that  in  case 
more  than  one  steamer  be  built,  a  part  should  be  furnished  with  cop- 
per boilers  and  a  part  with  iron  boilers;  as  thereby  we  shall  be  en- 
abled to  test  their  relative  economy,  and  also  the  relative  economy  of 
bitimiinous  and  anthracite  coal. 

I  would  also  respeclfnlly  offer  the  following  suggestions  with  re- 
gard to  the  building  of  the  vessels,  viz  : 

Owing  to  the  hulls  of  the  steamers  now  building  being  considera- 
bly advanced  at  the  time  the  engines  were  commenced,  I  have  labor- 
ed under  many  disadvantages  in  placing  the  engines  on  board,  by 
which  this  part  of  the  work  has  been  rendered  more  expensive  than 
it  otherwise  would  have  been  ;  and  my  former  experience,  as  well  as 
the  building  of  the  engines  for  these  vessels,  has  led  me  to  ihe  conclu- 
sion that  the  time  required  for  building  the  engines  is  full  as  great  as 
that  required  for  the  hull.  One  suggestion  that  I  would  therefore 
make  is,  that  the  hull  and  engines  be  commenced  as  nearly  at  the 
same  time  as  possible. 

In  planning  and  arranging  a  steam  vessel,  there  are  many  parts  of 
the  arransrement  of  the  engines  that  can  be  altered  to  accommodate 
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them  to  the  most  desirable  arrangement  of  the  other  parts  of  the  ves- 
sel ;  and  vice  versa,  there  are  many  parts  of  tlie  arrangement  of  the 
vessel  that  might  be  altered  to  suit  the  best  arrangement  of  the  en- 
gines without  sacrificing  any  real  advantage  on  either  side  ;  provided 
it  is  done  before  the  vessel  and  engines  are  commenced.  Another 
suggestion  that  I  would  therefore  offer  is,  that  the  Naval  Constructor, 
Engineer,  and  such  other  person  as  might  be  appointed  therefor,  con- 
sult upon  and  determine  those  parts  of  the  arrangements  that  are  de- 
pending in  a  measure  upon  each  other,  before  the  vessel  is  com- 
menced, thereby  being  enabled  to  have  the  vessel  better  arranged  and 
more  efficient,  than  if  these  points  were  deferred,  to  be  determined  as 
the  vessel  progressed:  considerable  expense  being  also  avoided. 

Another  suggestion  that  I  will  venture  to  make  is,  that  the  interest 
of  the  Naval  Constructor  and  Engineer,  so  far  as  possible,  should  be 
undivided — thereby  inducing  each  to  look  to  the  grand  result, — the 
success  of  the  vessel  as  a  whole,  instead  of  each  being  interested  for 
that  portion  only  which  comes  under  his  particular  direction. 

Iron  steamers  have  been  coming  into  use  very  rapidly  in  Great 
Britain  during  the  past  four  or  five  years,  and  undoubtedly  possess 
many  advantages  over  vessels  built  of  wood. 

The  Rainbow,  Nemesis,  and  Princess  Royal,  mentioned  in  the  fore- 
going list,  are  all  built  of  iron,  and  another  for  the  British  govern- 
ment of  the  same  dimensions  as  the  Nemesis,  has  since  been  built, 
called  the  Phlegethon.  The  government  have  also  several  others 
built  of  iron. 

The  advantages  possessed  by  iron  steamers  are  the  following  : — 

1st.  They  are  lighter  than  timber  built  vessels,  and  therefore  draw 
less  water. 

2d.  Their  capacity  for  stowage  is  much  greater  in  a  vessel  of  given 
dimensions — as  the  thickness  of  the  iron  sides  and  frames  is  not  more 
than  one-third  that  of  a  vessel  of  wood. 

3d.  In  case  of  grounding  or  striking  upon  a  rock,  the  injury  is 
much  less  than  in  a  wooden  vessel,  as  it  would  consist  merely  of  a 
dinge  in  the  iron,  or  at  the  utmost  a  hole  equal  to  the  point  of  the 
rock  struck  upon  ;  whereas  in  a  wooden  vessel  the  planking  is  injur- 
ed for  several  feet,  and  perhaps  some  of  the  frames  broken. 

4th.  Their  great  security  from  fire. 

5th.  Their  great  durability,  as  they  are  not  subject  to  decay  by  age, 
or  to  be  injured  by  worms. 

6th.  As  the  hull  is  made  tight  by  the  caulking  of  the  material  itself, 
instead  of  using  a  different  material  from  the  hull,  as  in  the  case  in 
vessels  made  of  wood  ;  the  motion  of  the  vessel  when  at  sea  produces 
no  injurious  effect  upon  the  caulking,  and  they  consequently  are 
tighter  and  much  less  liable  to  leaks  under  all  circumstances,  than 
timber  btiilt  vessels. 

7th.  Tliey  are  much  cooler  and  more  comfortable  in  warm  cli- 
mates, and  are  much  less  liable  to  be  infested  by  vermin. 

Sth.  The  expense  of  keeping  in  repair  is  but  a  fractional  part  of 
that  required  for  timber  built  vessels. 

9th.  For  revenue  and  other  steamers  to  be  used  on  the  coast  in  the 
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winter  season,  they  also  possess  aiiotiier  advantage;  which  is,  that 
running  in  ice  will  not  injure  and  cut  them,  as  is  the  case  with  wood 
vessels.  In  fact,  so  far  as  injury  to  the  hull  is  concerned,  they  might 
be  run  in  ice  with  impunity. 

For  the  foregoing  reasons  I  will  venture  to  recommend  that  if  a 
revenue  or  other  vessel  is  to  be  built  for  service  on  tlie  coast  in  the 
winter  season,  or  at  any  time  when  they  would  be  liable  to  meet  with 
ice,  it  should  be  built  of  iron. 

I  would  mention  (although  it  is  perhaps  hardly  necessary  to  men- 
tion it)  that  iron  steamers  have  been  built  in  this  country,  and  that 
they  can  be  built  as  well  in  every  respect  in  this  country  as  in  Great 
Britain,  although  at  somewhat  greater  cost.  Heretofore  a  great  ob- 
jection to  iron  built  steamers  has  been,  that  the  compasses  were  af- 
fected, so  that  they  could  not  be  depended  upon  ;  but  this  has  been 
overcome  by  a  peculiar  method  of  setting  them. 

J  will  now  close  my  report  by  requesting  your  indulgence  for  the 
delay  that  has  occurred  in  forwarding  it ;  as  it  required  considerable 
time,  reflection  and  calculation,  to  prepare  it,  it  was  impossible  for 
me  to  complete  it  sooner  without  neglecting  other  duties. 

I  remain,  &.c. 

Charles  W.  Copeland, 

Steain  Engineer  U.  S.  N. 

New  York,  September  2S,  1841. 


To    THE    BOABD    OF    NaVY    COMMISSIONERS. 

Gentlemen  : — Agreeably  to  the  Board's  request  for  a  report  of 
my  opinion  on  the  most  efficient  plans  of  engine  boilers  and  their  fix- 
tures, the  following  has  been  made  as  early  as  practicable: — 

1st.  As  to  the  horse  power  of  the  engines.  The  power  of  engines 
to  tonnage  of  ship,  will  depend  upon  the  size,  model,  and  the  speed 
required.  For  a  600  ton  ship,  a  power  of  one  hundred  and  sixty 
horses  will  be  required  for  a  speed  of  eight  miles  an  hour,  in  ordina- 
ry weather,  or  1  to  3-75  ;  for  the  five  hundred  ton  ship,  1  to  3-5  ;  for 
the  seven  hundred  ton  ship,  1  to  3S8. 

2d.  The  kind  of  engine.  The  angular  engine,  about  the  angle  of 
45  deg.  This  angle  gives  a  stroke  of  sufficient  length,  the  power 
being  communicated  through  a  connecting  rod  to  the  cranks,  the  air- 
pump  to  be  worked  vertical,  this  being  the  simplest  arrangement : 
(see  drawing.)  1st.  In  this  form  of  engine  there  is  a  saving  of  one- 
tenth  in  cost.     2d.  A  saving  of  one-tenth  in  weight. 

3d.  Should  there  be  a  single  or  double  one]  There  should  be  a 
double  engine,  as  a  single  one  will  not  work  sufficiently  regular  in  a 
.sea  ;  for  harbor  steamers  a  single  engine  will  answer. 

4th.  Should  it  be  high  or  low  pressure?  They  should  be  conden- 
sing engines,  acting  expansively.  The  steam  should  be  of  a  high  elas- 
ticity, and  cut  off  short  in  the  cylinder.  The  steam  should  be  cut  off 
by  the  main  steam  valves.  This  is  the  most  economical  arrangement 
in  the  use  of  steam. 

A  pressure  of  fifty-five  pounds  to  the  square  inch  in  the  boiler ; 


Steam  Navigation.  301 

thai  is,  forty  pounds  above  the  atmosphere,  and  cut  off  at  one-sixth 
of  the  stroke. 

If  high  pressure  engines  are  used,  there  wiU  be  required  one-sixth 
more  boiler,  and  one-sixth  more  fuel,  to  produce  the  same  effect. 
Consequently,  there  will  not  be  any  saving  of  room,  or  diminishing 
of  weight,  but  an  increase  of  cost,  by  consumption  of  fuel. 

Tlie  best  form  of  boiler.  The  furnace  and  main  flues  uppermost, 
with  the  return  flues  under  the  main  flues.  With  this  form  there  is, 
1st,  a  saving  of  room,  of  one-sixtli.  2d,  more  convenience  to  repair 
those  parts  most  subject  to  wear.  3d,  a  strong  form,  thereby  a  de- 
crease in  weight  and  cost. 

The  boiler  should  be  tnade  of  iron. 

1st.  The  cost  of  an  iron  boiler  being  one,  the  cost  of  copper  would 
be  two  and  one  half 

2d.  The  weight  of  an  iron  boiler  will  be  one-sixth  less  than  cop- 
per. Iron  boilers  will  wear  about  two-thirds  the  time  that  copper 
will  in  constant  use. 

The  sheets  should  be  rolled  to  order,  and  covered  with  a  coating  of 
zinc.     The  zincing  will  cost  one  and  a  half  per  cent. 

The  form  of  engine  recommended. 

For  the  six  iiundied  ton  ship,  the  diameter  of  the  cylinders  38 
inches — the  length  of  stroke  05  feet.  The  engines  to  be  placed  at  the 
angle  of  45  deg.  The  air-pump  to  be  worked  vertical ;  thereby  a 
saving  of  room.  The  frame  to  be  made  of  wroiight-iron  plates,  and 
riveted  together.  The  plates  to  be  covered  with  a  coating  of  zinc,  to 
preserve  the  metal.  The  advantages  of  a  wrought-iron  frame  are. 
(the  cost  being  the  same  as  a  wood  and  iron  one  ) 

1st.  Diminishing  the  weight  one-fifth  that  of  a  wood  and  iron  frame. 

2d.  The  boiler  can  be  placed  close  to  it  without  any  injnry,  there- 
by a  saving  in  length  equal  to  the  length  of  fire  room.  The  heat 
from  the  furnace  doors  would  destroy  a  wood  frame. 

3d.  Durability:  When  compared  with  wood  it  will  last  twice  the 
length  of  time. 

The  water  wheel  recommended  is  the  conical  wheel.  The  advan- 
tages are, — 1st,  A  more  effective  wheel,  as  the  shock  of  each  paddle 
is  diminished  without  a  number  of  lengths  or  widths.  2d,  The  shaft 
will  not  require  the  same  strength  from  the  inboard  rim  to  the  end  as 
in  the  other  wheel ;  thereby  a  saving  of  weight  and  cost.  The  en- 
gines should  be  worked  by  the  eccentric  wheel,  back  as  well  as  ahead. 

Very  respectfully,  &c. 
(Signed;  John  Faron, 

Engineer  U.  S.  N. 

Philadelphia,  October  2lst,  1841. 


To  the  Board  of  Navy  Commissioners. 

Gentlemen.— We  have  had  under  consideration  your  letter  of  3rd 
September,  in  which  you  request  our  opinion  upon  the  following 
points  particularly,  and  such  other  suggestions  as  we  may  communi- 
cate relative  to  sea  steamers. 
Vol.  XI,  3ed  Series.~No.  5.— May,  1846.  26 


302  Civil  Engineering. 

1st.  As  to  the  Horse  Power  of  the  Engine. 

2nd.  The  kind  of  Engine. 

3rd.  Should  there  be  a  single  or  pair  of  Engines  ? 

4th.  Should  high  or  low  pressure  be  used? 

These  enquiries  if  fully  treated,  would  cover  a  wide  field  and  justifya 
very  extended  treatise,  but  we  shall  endeavor  to  give  our  views  in  as 
condensed  a  shape  as  possible. 

First  as  to  the  horse  power.  By  this,  we  presume  is  meant  the 
proportion  of  power  to  the  tonnage  of  the  vessel.  This  is  a  question 
which  has  occupied  the  attention  of  engineers  and  naval  construc- 
tors for  several  years  past,  and  we  do  not  perceive  that  results,  abso- 
lutely satisfactory,  are  yet  attained.  In  American  practice,  speed, 
without  much  reference  to  economy^of  fuel,  has  been  the  object  aimed 
at,  and  consequently  the  real  power  in  American  boats,  much  ex- 
ceeds that  of  any  other  nation.  If  such  were  now  the  object,  the 
capacity  of  the  vessel  to  carry  the  engines  without  too  deep  immer- 
sion might  be  the  limit.  On  the  other  hand  the  English  have  in  some 
cases  sought  economy  in  fuel  without  reference  to  speed.  That  is, 
to  traverse  the  greatest  space  with  the  least  fuel,  without  reference  to 
the  time  ;  as  the  resistance  of  the  vessel  increases  nearly  as  the  square 
of  the  velocity  within  certain  limits,  and  consequently  the  power  re- 
quired nearly  as  the  cube  of  the  velocity,  it  is  clear  that  by  diminish- 
ing the  power,  a  very  great  economy  of  fuel  may  be  attained. 

To  determine  the  power  therefore  for  any  given  vessel,  not  only 
her  model  but  her  speed  should  be  given.  It  is  fair  to  assume,  how- 
ever, that  the  government  require  vessels  which  combine  speed,  econ- 
omy and  capacity  to  carry  fuel,  and  as  the  proposed  vessels  are  small 
for  sea  steamers,  it  is  the  more  requisite  that  their  qualities  should  be 
balanced  as  nearly  as  possible. 

To  determine  this  point  it  is  safer  to  be  guided  by  analogy  than 
any  theoretic  calculations,  and  therefore  we  depend  upon  it  for  a  guide. 

We  can  make  no  reference  to  American  observations,  because  no 
connected  series  has  been  made,  nor  have  we  yet  had  any  experience 
in  the  constructions  of  sea  steamers  for  long  voyages.  It  has  been 
the  habit  of  our  engineers  to  work  from  comparisons  and  to  improve 
by  rectifying  obvious  defects.  In  England,  careful  observations  have 
been  made  by  comparing  one  vessel  with  another,  making  extended 
voyages  and  noting  the  results ;  opportunities  for  which  we  do  not 
yet  possess. 

From  an  examination  of  these  authorities  we  are  inclined  to  re- 
commend not  less  than  three  and  a  half,  or  more  than  four  tons  to  the 
horse  power. 

In  speaking  of  horse  power  we  do  not  refer  to  the  cylinder  which 
must  be  of  a  depth  and  breadth  suitable  to  the  place  in  which  it  is  to 
be  put,  but  to  the  boiler,  which  is  the  source  of  power,  which  is  mea- 
sured by  its  capacity  and  means  of  evaporation. 

Taking  the  boilers,  therefore,  at  12^  superficial  feet  of  heating  sur- 
face for  each  P.  we  shall  have 


172  P 

or 

21S7  feet  surface. 

150  P 

or 

1875           « 

125  P 

or 

1562           « 
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For         700     tons 
«  600       " 

'•'  500       " 

We  do  not  deem  it  necessary  to  fix  at  this  time  any  size  for  the 
cyhnder  as  its  several  dimensions  must  be  regulated  by  tiie  plan 
adopted,  but  would  remark  that  a  very  large  cylinder  is  preferable  in 
order  to  use  the  expansive  force  of  steam  to  greater  advantage. 

Upon  the  best  form  of  marine  engines  great  diversity  of  opinion 
exists,  and  must  continue  until  the  trials  now  in  progress  shall  have 
fairly  tested  the  merits  of  each. 

The  old  English  maruie  engine  with  lever  beams  below,  (which 
we  have  understood  was  the  original  design  of  Fulton,)  has  stood  the 
test  of  long  experience  in  Europe,  in  competition  with  all  the  forms 
that  are  now  known,  and  we  are  by  no  means  satisfied  that  it  is  not 
still  destined  to  maintain  its  supremacy. 

The  form  of  engines  named  are  the  horizontal,  vertical,  and  angular. 

The  position  of  the  horizontal  engme  on  deck  is  fatal  to  that  plan 
for  war  steamers  because  of  the  exposure  of  the  machinery  to  de- 
struction by  shot,  and  that  adopted  in  the  Kamschatka  with  the  cylin- 
ders on  the  keelsons,  presents  no  advantages  whatever,  and  in  our 
judgment  is  more  objectionable  than  any  other  form  in  use.  The 
frame  work  is  necessarily  more  massive  than  the  English  marine 
engine  to  resist  the  diagonal  strains  to  which  it  is  subject.  Its  points 
(T  uppiii  are  at  great  distances  in  longitudinal  direction,  and  there- 
fore require  a  corresponding  extent  of  framing  to  hold  them  to- 
gether. 

Practice  has  already  shown  that  even  the  enormous  frames  with 
which  her  engines  are  sustained,  are  not  sufficient ;  and  additional 
braces  have  been  resorted  to,  in  order  to  prevent  a  movement  which 
was  too  considerable  to  be  trusted  on  a  voyage. 

The  working  parts  of  a  steam  engine  of  considerable  dimensions 
should  in  all  cases  be  vertical  when  that  position  can  be  obtained 
without  the  sacrifice  of  other  advantages  :  that  is  to  say,  there  is  less 
friction,  less  wear,  and  more  certainty  of  the  piston  remaining  steam 
tight  in  that  position  than  in  any  other,  and  consequently  more  cer- 
tainty of  obtaining  the  entire  effect  of  steam  and  vacuum. 

In  the  English  marine  or  lever  beam  engine  the  necessity  of  trans- 
mitting the  power  from  the  cylinder  to  the  crank  through  a  number 
of  parts  is  objectionable  because  of  the  consequent  friction — all  beam 
engines  are  subject  to  the  same  objection.  The  number  of  working 
parts  or  joints  in  the  English  marine  is  the  same  as  in  the  ordinary 
beam  engine  with  parallel  motion,  or  rather  the  number  of  joints  is 
less  because  the  force  pumps  are  worked  direct  from  the  air  pump 
cross  head. 

In  this  respect  the  inclined,  or  angular,  engine  has  a  decided  advan- 
tage, as  the  connexion  is  direct  between  the  pistons  and  the  crank. 
There  are  no  parts  liable  to  yield  or  become  deranged,  but  the  con- 
necting rod,  and  the  engine  is  reduced  to  a  very  simple  form. 

Various  plans  have  been  contrived  to  adapt  this  direct  arrange 
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ment  to  the  vertical  engine,  still  retaining  a  suitable  length  of  stroke. 
The  most  successful  has  been  Seward's,  whose  plans  have  been  adopt- 
ed to  some  extent  in  the  EngHsh  government  steamers.  His  plan  is 
to  place  the  cyUuder  under  the  shaft,  and  make  the  connexion  directly 
from  tlie  piston  rod  to  the  crank  piu.  He  is  compelled  in  consequence 
to  shorten  his  connexions  beyond  the  usual  proportions.  This  causes 
the  rod  to  make  so  great  an  angle  when  the  crank  is  at  half  stroke, 
that  a  heavy  strain  is  thrown  upon  the  framing.  In  the  case  of  the 
Gorgon  Frigate,  the  first  fitted  by  this  gentleman,  ihe  framing  split 
froni  that  cause,  on  the  first  voyage.  Still  froui  all  we  can  learn, 
these  engines  have  performed  well,  and  they  certainly  possess  advan- 
tasres  worthy  of  serious  consideration. 

First,  their  position  is  vertical  which  is  always  to  be  desired  ;  they 
take  up  less  room,  are  lighter,  and  can  be  made  quite  as  cheap,  pro- 
bably, as  any  other  form.  If  we  are  permitted  to  place  the  shaft  on 
deck,  which  in  our  judgment,  is  the  proper  place  for  it,  a  fair  propor- 
tion between  the  length  of  stroke  and  connecting  rod  may  be  attain- 
ed. The  motions  however  are  not  so  easy  as  with  the  long  rod,  and 
the  friction  is  somewhat  increased. 

Other  schemes  have  been  tried  in  order  to  obtain  a  vertical  arrange- 
ment, without  the  intervention  of  lever  beams,  but  with  little  success; 
among  them  may  be  ranked  the  sliding  top,  patented  in  England, 
in  winch  the  piston  rod,  attached  by  a  joint  to  the  piston,  becomes 
the  connecting  rod,  the  stutfing  box  slides  on  the  cylinder  head 
to  admit  of  the  vibration.  Humphreys  effected  the  same  object 
by  enclosino:  the  rod  in  a  trunk  or  hollow  piston,  wide  enough  to  admit 
of  the  vibration  of  the  rod,  which  trunk  worked  through  a  stuffing  box. 
Engines  of  this  last  construction  are  now  said  to  be  fitting  on  board 
the  large  iron  steamer,  building  at  Bristol,  and  intended  as  a  consort 
to  the  Great  Western. 

Neither  of  these  plans  will  probably  be  brought  into  general  use, 
being  liable  to  serious  practical  objections. 

The  plan  of  having  the  cylinder  to  vibrate  has,  we  believe,  never 
been  attempted  for  large  sea  vessels,  but  engines  upon  that  plan  have 
been  successfully  used  for  small  steamers  and  for  stationary  purposes 
and  we  are  of  opinion  that  a  vibrating  engine  can  be  arranged  for 
marine  purposes  on  a  large  scale,  which  would  prove  to  be  quite 
satisfactory  in  its  operation. 

A  judicious  choice  for  a  marine  steamer  among  those  plans  which 
have  been  tried,  rests,  we  think,  between  the  English  marine  form— « 
the  inclined  or  angular — and  Seward's,  all  having  their  advantages. 
We  allude  to  paddle  wheel  steamers,  our  observations  being  confined 
to  them. 

The  vertical  position  of  the  former  gives  to  it  a  decided  preference 
over  the  inclined,  for  with  the  inclined  engine,  it  must  happen  that 
as  the  piston  wears  it  fnlls  to  the  lower  side,  leaving  an  opening  on 
the  upper  side  for  the  escape  of  steam,  and  the  position  of  the  piston 
resting  with  its  whole  weight  upon  the  lower  side  of  the  cylinder^ 
gives  it  a  tendency  to  wear  more  rapidly  than  when  vertical.  It  is^ 
true  the  piston  can  be  packed  so  as  at  first  to  be  steam  tight  all  round. 
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but  in  the  slightest  Avear  the  evil  is  felt.  The  friction  also  is  very 
much  increased. 

In  compactness  of  form  the  vertical  beam  engine  has  the  decided 
preference  over  the  angular  as  arranged  in  the  Missouri:  if  however 
it  is  found,  as  we  presume  it  will  be,  that  there  is  no  special  advan- 
tage gained  by  her  increased  length  of  stroke,  the  angle  of  incli- 
nation can  be  increased  to  45°  and  the  length  of  stroke  still  preserved 
in  the  same  proportion  as  the  vertical,  or  about  one  third  the  depth  of 
the  hold  from  deck  to  keelson.  In  this  case  the  angular  engine  can 
be  brought  into  a  very  compact  space,  especially  if  metal  be  substitut- 
ed for  wood  framing.  The  engine  would  be  improved  by  this  change, 
from  the  position  of  the  cylinder  being  more  nearly  vertical. 

The  next  point  of  importance  is  the  weight,  of  which  we  cannot 
speak  with  entire  certainty,  as  we  do  not  know  what  tlie  Missouri's 
machinery  weighs.  If,  however,  the  massive  wooden  frame  be  con- 
sidered a  part  of  the  engine,  we  question  whether  there  will  be  as 
much  difference  in  weight  between  the  machinery  of  these  two  ves- 
sels as  has  been  supposed.  Of  all  the  kinds  named,  Seward's  is  the 
lightest. 

The  advantage  of  the  direct  connexion  from'  piston  rod  to  crank  is 
common  to  both  the  angular  engine  and  Seward's. 

In  cost  the  English  marine  engine  is  most  expensive  ;  next  we 
should  rank  the  angular,  and  Seward's  the  least. 

There  is  another  form  of  angular  engine  which  we  proposed  last 
year  to  Mr.  Rhodes,  the  Naval  Constructor — with  which  he  expressed 
himself  well  satisfied.  We  intended  to  have  proposed  it  to  the  Board 
of  Navy  Commissioners,  but  found,  upon  examination,  that  the  plan 
had  been  put  in  practice  in  Europe,  and  we  could  not  therefore  offer 
it  as  a  novelty.  This  arrangement  has  been  lately  patented  here,  but 
without  any  claim  to  originality  on  the  part  of  the  patentee. 

The  idea  is  to  place  the  two  cylinders  at  right  angles,  and  attach 
them  to  the  same  crank  pin.  The  main  object  of  this  arrangement 
being  to  avoid  working  through  two  pair  of  cranks,  which  is  an  ob- 
jectionable feature  in  the  double  engine  as  now  used.  This  object  is 
gained  at  the  expense  of  increasing  the  length  of  shaft.  This  right  angle 
engine  would  occupy  the  space  of  one  engine  in  the  breadth  of  the 
ship,  and  extend  to  the  length  of  two  ;  but  the  boilers  might  be  placed 
on  both  sides,  occupying  the  vifhole  breadth  of  engines  and  boilers. 
This  arrangement  appears  to  take  up  less  space  than  the  angular  en- 
gine, side  by  side,  but  in  reality  the  same  superficial  area  is  occupied, 
as  no  coal  can  be  stowed  alongside.  )iiY  this  arrangement  vessels 
cannot  be  constructed  to  turn  upon  their  own  centres,  which,  for  war 
purposes,  appears  to  be  very  essential. 

On  the  question  of  single  or  double  engine  we  reply,  that  the  ad- 
vantages of  economy  are  on  the  side  of  the  single  engine. 

Steamers  intended  to  navigate  the  ocean  are  usually  fitted  with 
double  engines,  in  order  to  efiect  a  more  uniform  motion;  when  in  a 
high  sea,  this  uniformity  is  facilitated  by  having  one  engine  working 
at  full  power  while  the  other  is  passing  the  centre.  We  do  not  be- 
Meve  a  case  could  happen,  hi  which  a  single  engine  vvc-ukl  permanent- 
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ly  stop  in  a  sea  way,  but  there  would  undoubtedly  be  g.reater  ine^ 
qualities  in  the  operation  than  when  two  are  used. 

When  the  sea  is  running  fore-and-aft.  the  paddles  in-  long  vessels 
are  constantly  liable  to  be  at  times  nearly  out  of  water^  and  at  other 
times  deeply  immersed.  In  the  former  case  the  engine  meets,  for  a 
time,  with  very  little  resistance,  and  consequently  acquires  a  consid- 
erable increase  of  velocity,  which  is  suddenly  checked  when  the 
wheel  is  struck  by  the  next  wave  ;  tiie  engine  is  thus  at  one  moment 
free  and  at  the  next  strained  to  the  utmost.  In  the  revolutions  of  a 
crank  there  are  pomts  where  the  engine  exerts  its  full  force  to  turn  it 
round,  and  other  points  where  it  exerts  no  force  whatever  to  turn  the 
crank — tiie  latter  occurs  when  the  engine  is  "passing  the  centres." 
When  a  single  engine  is  used,  if  the  wheel  happens  to  be  deeply  im- 
mersed when  the  crank  is  in  this  position,  there  is  danger  of  stopping, 
but  when  two  are  used  one  is  at  the  point  of  greatest  advantage, 
while  the  other  is  passing  the  centre,  and  consequently  there  will 
always  be  a  force  acting  upon  one  crank  to  keep  the  engine  in  mo- 
tion ;  in  a  word,  when  a  single  engine  is  used,  tlie  force  exerted  to 
turn  the  crank  is  constantly  varying  from  the  whole  pressure  on  the 
piston  to  nothing ;  and  when  two  engines  are  used  it  is  maintained 
more  nearly  uniform. 

For  vessels  intended  for  sea  service  therefore,  it  might  not  be  ad- 
visable to  adopt  the  single  engine,  but  for  those  to  be  used  for  harbor 
service,  occasionally  going  out  to  sea,  the  case  changes,  because  the 
single  engine  will  be  Ibund  to  have  the  advantage  decidedly  in  econo- 
ni}''  of  space,  of  fuel,  of  men  and  repairs.  All  our  observations  prove 
the  correctness  of  this  opinion,  and  as  a  single  engine  vessel  may  be 
used  as  a  sea  vessel  without  difficulty,  we  should  esteem  it  sound 
economy  to  have  a  part  of  the  small  vessels  now  contemplated  con- 
structed in  that  manner.  Single  engine  vessels  are  in  constant  use 
along  our  coast,  where  they  experience  as  rough  weather  as  can  be 
found  on  the  sea.  The  Fulton  is  a  direct  case  in  point — she  has  two 
engines,  but  they  are  not  connected,  and  consequently  possess  none 
of  the  requisites  of  the  double  engine  ;  indeed  the  circumstances  of 
that  vessel  are  more  disadvantageous  than  with  a  single  engine  car- 
rying both  wheels,  because  each  engine  is  incessantly  liable  to  have 
her  wheel  immersed  and  free,  without  any  counter  check,  whereas 
the  single  engine  now  proposed  would  be  almost  certain  to  have  one 
immersed  to  check  the  rapid  motion  of  the  piston  when  the  opposite 
wheel  is  out  of  water  with  the  sea  on  the  beam  ;  and  as  the  vessels 
Avill  be  small  and  comparatively  short,  it  is  not  probable  that  with  a 
fore-and-aft  sea  the  wheels  would  ever  be  clear  of  water. 

The  remaining  point  of  enquiry  is,  whether  the  engine  should  be 
high  or  low  pressure.  It  is  remarked  in  the  circular  that  "it  is  be- 
lieved that  high  pressure  engines  may  be  used  in  ships  to  advantage 
by  saving  room,  diminishing  cost,  and  decreasing  labor.  The  second 
of  these  reasons  is,  to  a  certain  degree,  correct.  High  pressure  en- 
gines, with  the  ordinary  form  of  high  pressure  boilers,  may  be  made 
at  a  less  expense  than  low  pressure  or  condensing  engines  ;  but  then 
the  vessels  would  hold  nothing  else;     If  the  boilers  were  made  of  the 
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usual  compact  form  used  for  low  pressure  engines,  there  would  not 
be  much  saving  of  cost,  because  the  greater  strength  and  weight  re- 
quired would  go  far  toward  equahsing  the  expense  of  the  whole  ma- 
chine. Something  may  be  saved  in  the  weight  of  the  engines,  and 
in  the  space  required  for  them,  but  this  will  be  more  than  counter- 
balanced by  the  increased  size  and  weight  of  the  boilers.  There  will 
be  no  saving  of  labor,  the  same  number  of  engineers  being  required 
for  both  kinds  of  engines,  and  if  any  difference  a  greater  number  of 
firemen  for  the  high  pressure. 

We  are  well  aware  that  high  pressure  engines  have  frequently 
been  proposed  for  marine  steamers,  but  not  by  those  engineers  who 
have  a  practical  knowledge  of  that  branch  of  the  business. 

A  recurrence  to  the  practice  of  private  individuals  and  companies, 
will  give  a  tolerable  criterion  by  which  to  judge  of  the  advantages  of 
the  two  kinds  of  engines.  The  steamers  built  for  sea  voyages  in  Eng- 
land and  America,  are  we  believe,  without  exception,  condensing  en- 
gines ;  and  for  river  navigation  the  same  is  used  almost  as  univer- 
sally, except  on  the  western  waters,  where  the  character  of  the  water 
is  such  that  the  condenser  cannot  be  applied  advantageously ;  the 
mud  is  deposited  so  copiously  that  the  condenser  and  openings  soon 
become  choked.  Private  parties  operate  solely  with  a  view  to  their 
own  interest,  and  their  experience  is  not  to  be  overlooked. 

The  principal  objections  to  high  pressure  engines  are,  first, — great 
want  of  economy ;  and  second, — the  disastrous  eflects  of  explosions. 

It  is  a  settled  point,  that  the  same  weight  of  water  requires  the 
same  quantity  of  heat  to  convert  it  into  steam,  at  all  pressures,  con- 
sequently under  similar  circumstances  the  same  weight  of  fuel  will 
convert  into  steam  the  same  weight  of  water,  under  any  pressure,  or 
in  other  words  the  steam  contained  in  a  pound  of  water  being  the 
product  of  the  consumption  of  a  given  weight  of  fuel,  is  of  the  same, 
or  nearly  the  same,  value  imder  all  pressures;  it  matters  not,  there- 
fore, under  what  pressure  the  steam  is  generated,  there  is  neither  gain 
nor  loss. 

If  a  comparison  be  made  between  the  effect  produced  by  the  same 
quantity  of  water  converted  into  steam,  within  reasonable  limits  of 
pressure,  when  used  in  the  two  kinds  of  engines  and  expanded  the 
same  number  of  times  in  each,  it  can  be  shown  that  under  circum- 
stances very  favorable  to  the  high  pressure  engine,  one-fifth  more 
effect  will  be  produced  by  the  condensing  engine,  because  in  the  high 
pressure  engine  the  eflect  produced  by  the  weight  of  the  atmosphere 
acting  with  the  steam  upon  the  piston,  in  consequence  of  the  vacuum 
produced  by  condensation,  is  lost;  therefore,  to  produce  the  same 
effect  with  the  high  pressure,  one-fifth  more  steam  must  be  generated, 
one-fifth  more  boiler  surface  will  be  required,  and  one-fifth  more  fuel 
must  be  consumed.  In  a  vessel  of  the  same  power  as  the  New  York 
packet  Great  Western,  the  increased  consumption  of  coal  in  one  voy- 
age across  the  Atlantic  would  be  nearly  SO  tons. 

Second, — The  effect  of  explosion.  It  is  true  that  boilers  made  to 
resist  steam  of  higli  tension,  are  just  as  safe  as  those  calculated  for  low 
pressure,  and  that  so  long  as^  water  is  kept  over  the  flues  there  is  little 
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danger ;  but  when  an  explosion  does  take  place,  the  consequences 
are  terrific.  With  boilers  of  this  description  confined  under  a  ship's 
deck  there  is  no  predicting  the  consequences  to  the  vessel  and  crew, 
while  a  rent  may  be  made  in  a  low  pressure  boiler  without  injury  to 
any,  except  those  within  its  immediate  influence. 

The  main  requisites  for  a  marine  boiler  are,  efficiency  in  its  heat- 
ing properties,  and  the  facility  with  which  it  is  freed  from  saline  in- 
crustations. The  boiler  that  combines  these  properties  should  be 
adopted.  The  English  have  in  most  cases  adopted  a  form  of  boiler 
with  high  square  flues,  which  can  be  cleaned  with  great  facility,  but 
which  do  not  appear  to  possess  the  power  of  communicating  heat  to 
so  great  a  degree  as  some  American  boilers. 

The  opposite  extreme  has  been  tried,  of  fitting  the  boiler  with 
small  tubes.  This  arrangement  contains  an  immense  quantity  of  sur- 
face in  a  small  compass,  which,  however,  is  not  so  efficient  propor- 
tionably  as  the  heating  surface  obtained  from  larger  flues,  because 
there  is  no  opportunity  for  the  combustion  of  the  gases  within  them. 
The  advantages  of  both  these  plans  will  probably  meet,  by  using  flues 
sufficiently  large  to  admit  of  easy  purification  and  perfect  combustion 
and  yet  not  so  large  as  to  take  an  undue  size  of  boiler. 

The  boilers  designed  by  Mr.  Copeland  for  the  frigate  building,  have 
met  our  views  in  a  great  degree;  they  will  undoubtedly  prove  effi- 
cient for  the  generation  of  steam,  and  the  water  bottom  with  which 
they  are  fitted  will  aid  very  much  in  preventing  the  incrustation  from 
salt'.  Still  they  are  not  entirely  satisfactory,  and  we  have  endeavored 
to  plan  one  which  shall  unite  to  a  greater  degree  efficiency,  and  at 
the  same  time  give  free  opportunity  for  cleansing  and  repairing,  all 
those  parts  which  are  exposed  to  the  highest  heat. 

You  are  aware  that  the  frigate  boilers,  and  indeed  most  marine 
boilers  made  in  this  country,  are  furnished  with  furnaces  below,  and 
one  or  two  setts  of  flues  over  them ;  thereby  rendering  it  extremely 
difficult  to  reach  the  tops  of  the  furnaces  for  repairs  or  cleansing. 
This  disposition  we  propose  to  reverse,  and  construct  the  furnaces 
with  their  arch  immediately  below  the  surface  of  the  water:  then  to 
allow  the  current  of  flame  to  descend  through  double  return  flues  un- 
til it  finally  leaves  the  boiler  at  the  bottom  of  the  back  end,  instead  of 
the  top  of  the  front  end. 

By  this  arrangement  the  highest  heat  is  at  the  surface,  where  the 
steam  is  generated,  and  the  lowest  at  the  bottom  of  the  boiler,  where 
the  cold  water  is  introduced. 

The  entire  turnace  top  is  accessible,  and  the  top  flues  which  first 
receive  the  flame  in  complete  control  for  cleansing,  and  that  portion 
of  the  chimney  usually  called  the  steam  chimney,  which  first  receives 
the  heat  from  the  flues,  surrounded  by  water  instead  of  steam.  This- 
last  property  will  be  found  highly  advantageous,  because  when  the 
heat  impinges  upon  metal  which  is  only  surrounded  by  steam,  that 
metal  soon  decays,  while  in  this  case  it  will  be  found  as  lasting  as 
any  other  part  of  the  boiler,  as  the  water  will  absorb  the  heat  more 
readily  than  the  steam.  With  a  view  of  giving  the  board  a  distinct 
idea  of  this  boiler,  we  submit  a  plan  which  we  had  made  for  a.  small 
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boat — by  which  its  arrangements  will  be  correctly  understood.  It 
should  be  remarked,  that,  if  adopted,  the  form  and  dimensions  must  be 
changed  to  suit  the  size  of  engine  and  arrangement  of  the  vessel. 

The  next  question  that  naturally  arises  will  be  of  what  material 
should  marine  boilers  be  constructed. 

The  reply  to  this  is,  that  whicli  is  cheapest.  The  choice  is  to  be 
made  between  iron  and  copper.  The  original  cost  of  copper  boilers 
may  be  taken  at  2 1  or  3  times  the  cost  of  iron — not  the  cost  per 
pound,  but  the  total.  Copper  being  a  weaker  metal  than  iron,  it  is 
necessary  to  have  the  plates  thicker  and  the  stay-bars  more  numer- 
ous. In  duration  the  copper  boiler  has  the  advantage  over  the  iron, 
but  to  what  extent  we  can  scarcely  speak  with  certainty.  Five  to 
seven  years  may  perhaps  be  proscribed  as  the  limit  of  duration  of 
iron,  running  altogether  in  salt  water,  and  twelve  or  fourteen  years 
for  the  copper.  The  copper  boiler  when  unfit  for  use  returns  about 
two-fifths  of  its  original  cost. 

The  risks  to  be  run  with  the  two  materials  respectively  are, — first, 
with  copper,  certain  and  rapid  destruction  if  exposed  to  an  undue 
heat,  which  may  be  the  case  if  the  flues  are  by  accident  left  uncover- 
ed by  water ;  and  the  destruction  of  material  from  the  accumulation 
of  soot  or  ashes  in  the  flues  near  any  leak  which  will  emit  steam  or 
water  enough  to  make  the  deposit  damp.  These  are  the  main  causes 
of  decay. 

In  the  iron  boiler  the  liability  to  injury  from  the  first  cause  is  di- 
minished, because  the  metal  will  receive  a  higher  degree  of  heat 
without  impairing  its  tenacity.  On  the  other  hand,  the  iron  boiler 
is  more  subject  to  decay  from  incrustations  of  salt  and  from  external 
oxidation.     This  last  evil  is  ihe  more  serious. 

The  heavy  expense  attendant  upon  the  removal  of  very  large  boil- 
ers would  seem  to  indicate  that  they  at  least  should  be  made  of  cop- 
per— the  most  durable  material ;  but  with  smaller  vessels  this  does 
not  exist.  Boilers  for  vessels  of  the  size  now  spoken  of  are  easily 
removed  and  replaced  by  others. 

In  naming  the  probable  time  of  duration  we  have  referred  to  pri- 
vate vessels. 

In  government  vessels  where  the  use  is  not  so  constant,  and  where 
there  is  always  plenty  of  assistance,  better  care  can  be  taken  of  them, 
and  the  causes  of  decay  to  a  certain  extent  removed.  If  the  external 
surface  is  kept  free  from  oxide  by  care  in  preventing  its  coming  in 
contact  with  the  damp  air  of  the  hold,  one  cause  of  destruction  will 
be  removed.     More  time,  too',  will  be  allowed  for  internal  cleansing. 

Frequent  changes  from  salt  to  fresh  water  acts  as  a  powerful  sol- 
vent upon  the  salt  deposits  :  it  takes  up  the  salt  until  it  becomes  sat- 
urated. If,  therefore,  the  engines  are  suffered  to  work  several  hours 
in  fresh  water  whenever  the  vessel  returns  from  a  voyage,  the  blow- 
cocks  will  thoroughly  cleanse  the  interior  from  all  saline  impurities 
that  have  collected. 

This  circumstance  presents  a  strong  motive  for  making  the  depot 
for  steam  vessels  upon  a  stream  of  fresh  water. 
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In  view  of  economy,  therefore,  we  should  decidedly  recommend 
the  adoption  of  iron  for  the  small  steam  ships  now  contemplated. 
With  much  respect, 

Merrick  &  Towne, 
Southwark  Foundry. 
Philadelphia,  October  1,  1841. 

[To  be  continued.] 


Extracts  from  the  Report  of  the  British  Raihoay  Gage  Commis- 
sioners. 

Speed. — In  treating  of  a  difference  in  the  speed,  other  circum- 
stances besides  the  mere  gage,  must  be  considered.  The  inclinations 
and  curves  of  the  Great  Western  Railway,  between  London  and 
Bristol,  and  even  for  40  miles  beyond  Bristol,  are,  with  the  exception 
of  the  Wootton-Basset  and  the  Box  inclines,  particularly  favorable  to 
the  attainment  of  high  velocites;  and  it  is  important  to  remark,  that 
the  inclinations  and  curves  on  that  part  of  the  Northern  and  Eastern 
Railway,  where  the  competition  in  speed  with  the  Great  Western 
was  the  most  successful,  are  generally  of  a  similar  character. 

One  of  the  principal  motives  professed  for  constructing  the  Great 
Western  Railway  on  the  broad  gage  was  tiie  attaining  of  high  speeds, 
and  the  credit  of  the  proposers  and  defenders  of  that  construction  has 
therefore  been  deeply  engaged  in  maintaining  them. 

The  effect  of  gradients  on  the  speed  of  the  Great  Western  trains, 
even  with  the  powerful  engines  used  on  that  line,  is  shown  in  the 
Time-table,  where  we  find  that,  while  the  speed  from  Paddington  to 
Didcot  by  the  express  train  is  47^  miles  per  hour,  from  Didcot  to 
Swindon  it  is  only  41-1  ;  and  from  Swindon  to  Gloucester  only  31-7 ; 
from  Swindon  to  Bath  it  is  48-2,  but  returning  only  37-2 ;  from  Bris- 
tol to  Taunton  the  speed  is  46-3,  and  from  Taunton  to  Exeter  only 
39-2. 

We  must  observe,  however,  that  while  the  Great  Western  Compa- 
ny have  not  allered  in  any  degree  the  plan  of  their  engines,  the  higher 
velocities  of  the  narrow  gage  lines  have  been  attained  by  the  intro- 
duction of  a  more  powerful  kind  of  engine  than  was  employed  at  an 
earlier  period,  and  probably  the  new  engines  now  used  on  the  nar- 
row gage  lines  are  as  powerful  as  they  cain  well  be  made  within  thrc 
limits  of  their  gage  ;  whereas  the  broad  gage  lines  have  still  a  means 
of  obtaining  an  increase  in  the  power  of  their  engines,  and  of  increas- 
ing their  speed,  provided  the  road  be  in  a  condition  to  sustain  the 
great  increased  force  which  must  result  from  any  increased  weight  of 
the  engine  moving  at  such  high  velocities. 

Whether  the  permanent  way  is  in  such  a  state  at  present,  is  very 
questionable,  or  even  whether  it  be  possible  in  all  vicissitudes  of 
weather  to  maintain  it  in  such  a  condition.  We  ought  not  to  lose 
sight  of  the  fact,  that  since  the  introduction  of  express  trains,  the  acci- 
dents arising  i'rom  engines  running  off  the  line  have  been  much  more 
common  than  in  former  years ;    indeed,  these  accidents  have  been 
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more  numerous  within  the  last  seven  months,  than  within  the  prece- 
ding five  years,  and  it  is  questionable  whether  this  contest  for  speed 
ought  to  be  carried  to  any  greater  length.  We  are,  indeed,  strongly 
inclined  to  the  opinion  stated  by  several  engineers  in  their  evidence, 
that  it  is  the  stability  of  the  road,  and  not  the  power  of  the  engine, 
that  will  prescribe  the  limits  of  safe  speed. 

On  the  first  introduction  of  passenger  railways,  speeds  of  about  1.2 
miles  per  hour  only  were  anticipated ;  the  rails  then  employed 
weighed  only  35  lbs.  per  yard,  and  the  engines  about  six  or  seven 
tons.  As  soon  as  speeds  of  20  and  24  miles  per  hour  v/ere  attempted, 
it  was  found  necessary  to  have  rails  of  50  lbs.  per  yard,  and  engines 
weighing  ten  and  twelve  tons.  Since  that  time  the  rails  have  been 
increased  in  weight  progressively  to  Q5,  15,  and  85  lbs.  per  yard,  and 
the  weight  of  the  engine  on  the  broad  gage  exceeds  22  tons,  and  on 
the  narrow  gage  it  now  approaches  20  tons;  indeed,  we  have  seen  a 
narrow  gage  engine  on  six  wheels  weighing  30  tons.  We  doubt, 
however,  whether  a  corresponding  stability  has  been  attained  in  the 
road  itself. 

Conclusiojis. — After  a  full  consideration  of  all  the  circumstances 
that  have  come  before  us,  and  of  the  deductions  we  have  made  from 
the  evidence,  we  are  led  to  conclude, — 

1st.  That  as  regards  the  safety,  accommodation,  and  convenience 
of  the  passengers,  no  decided  preference  is  due  to  either  gage,  but 
that  on  the  broad  gage  the  motion  is  generally  more  easy  at  high  ve- 
locities. 

2ndly.  That  in  respect  of  speed,  we  consider  the  advantages  are 
with  the  broad  gage,  but  we  think  the  public  safety  would  be  endan- 
gered in  employing  the  greater  caj)abilities  of  the  broad  gage  much 
beyond  their  present  use,  except  on  roads  more  consohdated  and 
more  substantially  and  perfectly  formed,  than  those  of  the  existing 
lines. 

Srdly.  That  in  the  commercial  case  of  the  transport  of  goods,  we 
believe  the  narrow  gage  to  possess  the  greater  convenience,  and  to  be 
the  more  suited  to  the  general  traffic  of  the  country. 

4thly.  That  the  broad  gage  involves  the  greater  outlay,  and  that 
we  have  not  been  able  to  discover,  either  in  the  maintenance  of  way, 
in  the  cost  of  locomotive  power,  or  in  the  other  annual  expenses,  any 
adequate  reduction  to  compensate  for  the  additional  first  cost. 

Therefore,  esleeming  the  importance  of  the  highest  speed  on  ex- 
press trains  for  the  accommodation  of  a  comparatively  small  number 
of  persons,  however  desirable  that  may  be  to  them,  as  of  far  less  mo- 
ment than  affording  increased  convenience  to  the  general  commercial 
traffic  of  the  country,  we  are  inclined  to  consider  the  narrow  gage  as 
that  which  should  be  preferred  for  general  convenience;  and,  there- 
fore, if  it  were  imperative  to  produce  uniformity,  we  should  recom- 
mend that  uniformity  to  be  produced  by  an  alteration  of  the  broad  to 
the  narrow  gage,  more  especially  when  we  take  into  consideration 
that  the  extent  of  the  former  at  present  in  work  is  only  274  miles, 
while  that  of  the  latter  is  not  less  than  1,901  miles,  and  that  the  alter- 
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atiou  of  tlie  former  to  the  latter,  even  if  of  equal  length,  would  be  the 
less  costly  as  well  as  the  less  difficult  operation. 

We  are  desirous,  however,  of  guarding  ourselves  from  being  sup- 
posed to  express  an  opinion,  that  the  dimension  of  four  feet  eight  and 
a  half  inches  is  in  all  respects  the  most  suited  for  the  general  objects 
of  the  country.  Some  of  the  engineers  who  have  been  examined  by 
us  have  given  it  as  their  opinion,  that  five  feet  would  be  the  best  di- 
mension for  a  railway  gage  ;  others  have  suggested  five  feet  three 
inches,  five  feet  six  inches,  and  even  six  feet,  but  none  have  recom- 
mended so  great  a  breadth  as  seven  feet,  except  those  who  are  more 
particularly  interested  in  the  broad  gage  lines.  Again,  some  engi- 
neers of  eminence  contend  that  a  gage  of  four  feet  eight  and  a  half 
inches  gives  ample  space  for  the  machinery  of  the  engine  and  all  the 
railway  requirements,  and  would  recommend  no  change  to  be  made 
in  the  gage. 

We  may  observe,  in  reference  to  this  part  of  the  question,  that  the 
Eastern  Counties  Railway  was  originally  constructed  on  a  gage  of  5 
ft.,  and  has  since  been  converted  into  a  gage  of  4  ft.  8^  in.,  to  avoid 
a  break  of  gage  ;  and  we  have  been  informed  that  some  lines  in  Scot- 
land originally  on  the  gage  of  5  ft.  3  in.  are  about  to  be  altered  to  4ft. 
8^  in.  for  the  same  reason. 

Whatever  might  be  the  preferable  course,  were  the  question  now 
to  be  discussed  of  the  gage  for  an  entire  system  of  railways,  where 
none  previously  existed  to  clash  with  the  decision,  yet,  under  tiie  pre- 
sent state  of  things  we  see  no  sufficient  reason  to  suggest  or  recom- 
mend the  adoption  of  any  gage  intermediate  between  the  narrow 
gage  of  four  feet  eight  and  a  half  inches  and  the  broad  gage  of  seven 
feet ;  and  we  are  peculiarly  struck  by  the  circumstance,  that  almost 
all  the  Continental  railways  liave  been  formed  upon  tlie  four  feet 
eight  and  a  half  inches  gage,  the  greater  number  having  been  under- 
taken, after  a  long  experience  of  both  tlie  broad  and  the  narrow  gage 
in  this  country ;  nor  must  the  fact  be  lost  sight  of,  that  some  of  these 
railways  liave  been  constructed  as  well  as  planned  by  English  engi- 
neers, and  amongst  that  number  we  find  J\Ir.  Brunei,  the  original 
projector  of  the  broad  gage.  INIr.  Brunei  was  also  the  engineer  of 
the  Merthyr  Tydvil  and  Cardiff  line,  which  is  on  tiie  four  feet  eight 
and  a  half  inches  gage  ;  and  we  think  that  the  motives  which  led  to 
his  adoption  of  the  narrow  gage  in  that  instance  would  equally  apply 
to  many  English  lines. 

Guided  by  the  foregoing  considerations,  we  most  dutifully  submit 
to  your  jNIajesty  the  following  recommendations: — 

First, — That  the  gage  of  four  feet  eight  inches  and  a  half  be  de- 
clared by  the  Legislature  to  be  the  gage  to  be  used  in  all  public  rail- 
ways now  under  construction,  or  hereafter  to  be  constructed,  in  Great 
Britain. 

Second, — That,  unless  by  the  consent  of  the  Legislature,  it  should 
not  be  permitted  to  the  Directors  of  any  Railway  Company  to  alter 
the  gage  of  such  railway. 

Third, — That,  in  order  to  complete  the  general  chain  of  narrow 
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gag»  communication  from  the  North  of  England  to  the  Southern 
Coast,  any  suitable  measure  should  be  promoted  to  form  a  narrow 
gage  link  from  Oxford  to  Reading,  and  thence  to  Basingstoke,  or  by 
any  shorter  route  connecting  the  proposed  Rugby  and  Oxford  Line 
with  the  South  Western  Railway. 

Fourth, — That  as  any  junction  to  be  formed  with  a  broad  gage  line 
would  involve  a  break  of  gage,  provided  our  first  recommendation  be 
adopted,  great  commercial  convenience  would  be  obtained  by  redu- 
cing the  gage  of  the  present  broad  gage  lines  to  the  narrow  gage  of 
four  feet  eight  inches  and  a  half;  and  we,  therefore,  think  it  desirable 
that  some  equitable  means  should  be  found  of  producing  such  entire 
uniformity  of  gage,  or  of  adopting  such  other  course  as  would  admit 
of  the  narrow  gage  carriages  passing,  without  interruption  or  danger, 
along  tlie  broad  gage  lines. 

(Signed)  J.  M.  Frederic  Smith, 

Lieut. -Col.  Royal  Engineers. 
G.  B.  Airy,  Jlstronomer  Royal. 
Peter  Barlow. 

*,1ppendix  to  the  Report. 
Return  of  Railways  in  Great  Britain,  furnished  by  the  Board  of 

Trade,  July,  1845. 

Miles  of  railway  completed  in  the  United  Kingdom,  2,264 

Of  which  on  the  wide  gage  of  7  feet — 

Great  Western 11  SI 

Cheltenham  branch  ....  42 

Oxford  branch 10 

Bristol  and  Exeter  ....  76 

Bristol  and  Gloucester  .         .         .  27^ 


274 


On  the  gage  of  6  feet  two  inches,  but  intended 

to  be  altered  to  5  feet  3  inches — 

Ulster 25 

On  the  gage  of  5  feet  6  inches,  but  intended 

to  be  altered  to  4  feet  Si  inches — 

Arbroath  and  Forfar         .         .         .         •  15^ 

Dundee  and  Arbroath  .         .         •  161 


On  the  gage  of  5  feet  3  inches — 

Dubhn  and  Drogheda  ...  32 

On  the  2;a2:e  of  4  feet  8.2  inches  .         .  1,901 


2,264 

Number  of  miles  of  railway  sanctioned  in  1844  ISli 

Of  which  on  the  7  feet  gage — 

South  Devon 63 

On  the  5  feet  3  inch  gage  (Ireland) — 

Great  Southern  and  Western  .         .  \22h 

On  the  4  feet  Si  inches  gage        .         .         .  602^ 


787^ 
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Total  made  or  sanctioned  on  the  7  feet  gage 

Ditto,     ditto,         ditto,     on  the  4  feet  85  inch  gage 
Number  of  miles  of  projects  for  which  plans  and  sections 
were  deposited  at  the  Board  of  Trade  for  1845 
Of  which  on  the  wide  gage  of  7  feet 
Number  of  miles  of  railway  comprised  in  Bills  which  have 
passed  the  House  of  Commons,  and  seem  likely  to  be 
sanctioned  by  Parliament  this  session  (1845) 
Of  which  in  Ireland  on  the  5  feet  3  inches  gage 
On  the  7  feet  gage — 

Bristol  and  Exeter  branches  ...  29 

Cornwall 66 

Exeter  and  Crediton 5i 

South  Wales  211 

Wilts  and  Somerset 129 


366^ 
2,503i 

8,000 
658 


about  2,840 

772 


Exclusive  of  the 
Oxford  and  Rugby 
Oxford,  Worcester,  and  Wolverhampton 


4401 


50i 
97^ 


5881 


Or,  inclusive  of  the  Oxford  and  Rugby,  &c. 
On  the  4  feet  8i  inches  in  gage 
Grand  total  of  railways  made,  sanctioned,  or  likely  to  be 

sanctioned,  up  to  present  time,  July,  1845 — 
On  the  narrow  gage  of  4  feet  85  inches 
On  the  wide  gage  of  7  feet        .... 


5881 
1,628 


4,131i 


Lond.  Railway  Mag. 


Oti   the   Preservation   of    IVooden    Railway   Sleepers.       By    M. 

BOUCHERIE. 

(franslated  from  the  "  Bulletin  de  la  Soci6te  d  'Encouragement-.") 

My  attention  has  been  given  to  the  improvements  which  might  be 
effected  in  the  properties  or  qualities  of  different  kinds  of  wood  by 
impregnating  them  with  various  matters,  and  I  have  observed  and 
noted  down  facts  of  very  great  importance  concerning  their  incom- 
bustibility, hardness,  flexibility,  and  color.  1  am  now  desirous  of  di- 
recting attention  to  an  important  result  connected  with  the  economy 
of  railways,  viz.,  that  woods  of  an  inferior  quality  may  be  used  for 
the  sleepers  which  support  the  rails. 

As  far  back  as  the  year  1838,  I  was  fully  aware  of  the  importance 
of  preserving  wood  bm-ied  in  the  earth  ;  and  in  order  to  arrive  at  a 
correct  idea  of  the  preserving  properties  of  various  substances,  and 
their  cost,  I  made  experiments  upon  a  thousand  young  chesnut  and 
pine  stems,  of  about  the  dimensions  usually  employed  for  propping 
vines.  These  were  divided  into  eleven  series  of  equal  number;  one 
of  these  series  was  left  in  the  natural  state,  and  the  ten  others  were 
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each  impregnated,  by  suction,  with  a  different  saline  solution,  care 
being  taken  to  vary  the  degree  of  concentration  ii>  each  series.  The 
compositions  used  were  bichloride  of  sodium  and  mercury,  salts  of 
iron,  copper,  zinc  and  lead,  chloride  of  sodium,  chloride  of  calcium, 
mixtures  of  chloride  of  sodium  with  soluble  metallic  sulphates,  mix- 
tures of  chloride  of  calcium  with  certain  pyrolignites,  and  lastly,  raw 
pyroligneous  acid. 

After  having  been  prepared,  and  carefully  ticketed,  the  whole 
were  buried  in  the  earth  to  the  depth  of  about  one  foot,  and  left 
there  for  two  years  and  a  half;  upon  being  examined  after  that  time, 
very  interesting  and  unexpected  results  were  observed,  and  which 
will,  at  a  future  period,  form  the  subjects  of  a  special  communi- 
cation. 

At  present  I  shall  confine  myself  to  the  statement  of  the  fact  that 
the  unprepared  pieces  of  wood,  and  also  those  impregnated  with  the 
salts  of  lead,  were  found  to  be  worm-eaten  throughout  the  whole  of 
that  portion  buried  in  the  earth,  and  so  rotten  that  they  could  be 
broken  with  a  slight  touch.  Those  prepared  with  the  salts  of  iron 
were  also  considerably  deteriorated,  whilst  the  eight  other  series 
were  not  in  the  least  affected.  Several  experiments  proved  to  me 
that  they  had  preserved  all  the  properties  of  new  wood  of  the  same 
kind. 

Relying  upon  these  results,  and  believing  myself  warranted  in 
judging  of  older  woods,  I  concluded  that  the  fact  was  now  established 
beyond  a  doubt,  of  the  possibility  of  greatly  increasing  the  durability 
of  railway  sleepers.  I  therefore  boldly  presented  myself  to  a  cotnpa- 
ny,  and  offered  to  prepare  part  of  their  sleepers,  but,  to  my  great  sur- 
prise, my  opinions  were  rejected,  the  first  objection  which  met  me 
was,  that  the  wood  upon  which  the  experiments  had  been  tried  was 
not  the  kind  of  wood  required  for  the  manufacture  of  sleepers  ;  and 
it  was  further  objected,  that  in  a  question  of  such  importance  no 
conclusions  would  be  acted  upon  unless  arrived  at  in  the  most  direct 
manner; — meaning  thereby,  that  they  would  not  accept  as  a  fact 
proved  beyond  dispute,  the  long  duration  of  prepared  oak,  until 
blocks  of  that  wood  of  the  length  and  diameter  of  the  sleepers 
had  been  buried  in  the  earth  after  preparation,  and  left  there  some 
time. 

These  observations  appeared  to  me  to  be  very  just,  and  I  felt  that 
I  could  only  oppose  them  successfully  by  going  again  through  a 
series  of  experiments  which  would  last  several  years.  This  I  under- 
took without  hesitation,  taking  advantage  of  the  favorable  position  in 
which  I  was  placed  by  the  Minister  of  Marine,  who  sent  me  to  pre- 
pare wood  in  the  forest  of  Compiegne,  where,  in  November,  1S42,  I 
caused  100  blocks  of  various  kinds  of  wood  (beech,  elm,  birch,  alder, 
and  outside  oak,)  to  be  cut  in  lengths  of  about  8  feet,  and  varying  in 
diameter  from  9  inches  to  a  foot.  Some  of  these  blocks  were  left  in 
their  natural  state,  a  larger  number  were  completely  impregnated 
with  the  preserving  liquors  above  mentioned,  and  ten  blocks  received 
the  solutions  throughout  one  half  of  their  length  only. 

The  operation  having  been  thus  finished,  the  whale  of  the  blocks 
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were  buried  in  the  earth,  in  a  place  enclosed  by  walls,  in  the  presence 
of  the  Inspector  of  the  forest  and  several  of  his  agents,  and  also  au 
officer  belonging  to  the  marine  department,  who  had  been  sent  with 
me  by  the  minister.  A  certificate  was  drawn  up  of  the  time  at 
which  the  experiment  was  made,  and  the  nature  of  the  wood  :  two 
copies  of  this  certificate  were  made,  one  being  sent  to  the  private 
government  office,  and  the  other  remaining  in  the  hands  of  the  In- 
spector of  the  forest. 

After  waiting  three  years,  in  the  month  of  November,  1845,  I  pro- 
ceeded to  dig  up  and  examine  the  blocks  of  wood  in  the  presence  of 
the  parties  who  signed  the  certificate,  and  also  of  the  Mayor  of  Com- 
piegne,  the  chief  engineer  of  the  navigation  of  the  Oise,  the  engineer 
in  ordinary,  and  several  other  persons.  The  following  v/ere  the  re- 
sults : — 

1st, — The  unprepared  blocks,  of  all  the  different  kinds  of  wood, 
were  in  such  a  state  of  decay  that  they  were  easily  penetrated  by  any 
soft  substance  throughout  their  whole  length. 

oj-i(j|y^ — 'Plie  blocks  completely  impregnated  were  in  a  state  of  per- 
fect preservation,  and  were  stated,  by  the  parties  present,  to  be  appa- 
rently improved  by  being  buried. 

3rclly, — The  blocks  prepared  throughout  one  half  of  their  length 
only  were  those  which  otiered  the  most  conclusive  results.  In  fact, 
the' two  halves  of  each  block  (although,  when  buried,  the  wood  was 
the  same  throughout)  presented  a  remarkable  ditTerence.  The  pre- 
pared half  was  as  firm  and  solid  as  new  wood  of  the  best  quality, 
while  the  unprepared  half  was  covered  with  mould,  and  could  easily 
be  reduced  to  powder. 

It  appears  to  me  that  the  importance  and  bearing  of  these  results 
will  be  readily  appreciated  ; — they  evidently  prove  that  by  preparing 
beech,  elm,  birch,  alder,  and  outside  oak,  sleepers  may  be  made  as 
durable  as  those  made  from  the  heart  of  oak.  It  is  even  probable 
that  the  prepared  sleepers  will  last  longer  than  those  made  from  oak; 
far  the  best  oak,  after  remaining  three  years  in  the  ground,  undergoes 
a  material  change,  whilst  the  prepared  sleepers  appear  in  as  good  a 
condition  as  the  best  new  wood. 

With  regard  to  the  advantages  which  would  result  from  the  em- 
ployment of  my  processes,  to  prove  them  I  have  only  to  state  that  the 
cost  of  preparation  is  about  Ss.  Qd.  per  cubic  yard,  and  that  the  cost 
of  oak  is  about  30*.  per  cubic  yard,  whilst  that  of  the  other  woods 
upon  which  my  experiments  were  made  does  not  exceed  16.y.  per 

cubic  yard.  Lond.  Jour.  Arts  and  Sciences. 


Description  of  a  Safety  Lamp  with  Mica  Sides. 

The  ordinary  safety  lamp  of  Sir  H.  Davy,  though  admirably  adapt- 
ed to  fulfil  the  object  of  its  inventor,  the  prevention  of  explosions  in 
mines,  still  labors  under  the  disadvantage  of  giving  a  feeble  and  in- 
distinct light.     This  is  especially  the  case  when  the  wire  gauze,  with 
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which  the  lamp  is  surrounded,  is  very  close  in  its  texture.  If  an  at- 
tempt is  made  to  increase  the  hght  by  enlarging  the  size  of  the  meshes 
of  the  wire  gauze,  the  safety  of  the  lamp,  particularly  when  exposed 
to  the  currents  of  fire  damp,  is  considerably  diminished. 

The  first  safety  lamps  of  Sir  H.  Davy  had  only  a  wire  gauze  at  the 
top  and  bottom,  the  sides  being  formed  of  plates  either  of  horn  or  of 
glass.  The  objections  to  horn  are,  that  it  transmits  the  light  but  in- 
differently, and  is  itself  combustible.  Glass,  besides  being  brittle,  and 
therefore  apt  to  be  broken,  even  by  a  slight  blow,  is  liable  to  the  still 
more  serious  inconvenience,  that  if  a  drop  of  water  should  fall  upon 
it  while  hot,  it  runs  a  great  risk  of  immediately  splintering.  When 
the  damp  state  of  most  of  our  coal  mines  is  considered,  with  water  in 
many  places  continually  falling  from  their  roofs,  it  is  obvious  that 
this  is  by  no  means  an  unlikely  occurrence. 

It  was  these  considerations  which  induced  me,  in  the  year  1835,  to 
get  two  safety  lamps  constructed  with  double  plates  of  mica  inserted 
in  their  sides.  Mica  is  certainly  not  nearly  so  transparent  as  glass, 
but  for  such  a  purpose  as  the  present  it  has  several  advantages.  It 
is  tough  and  does  not  fracture  readily,  and  it  may  be  heated  very  hot 
and  then  dipt  into  cold  water  without  sustaining  any  injury. 

The  first  of  these  lamps,  which  I  got  constructed  so  long  ago  as 
1835,  differs  from  an  ordinary  safety  lamp  in  being  a  little  larger,  and 
in  having  a  square,  instead  of  a  round  shape.  It  is  inclosed  in  a 
single  sheet  of  wire  gauze,  except  at  the  upper  part  where  the  gauze 
is  double.  The  lamp  had  a  tinned  reflector  placed  on  one  of  its  sides, 
and  on  the  opposite  one  it  had  a  double  plate  of  mica  of  a  little  more 
than  an  inch  in  breadth,  and  nearly  4  inches  high,  set  in  a  light  cop- 
per frame,  and  firmly  riveted  into  the  wire  gauze.  A  single  plate  of 
mica  might  perhaps  have  done  perfectly  well,  but  to  give  still  greater 
security,  two  plates  of  mica  are  employed  ;  these  are  laid  as  close  to- 
gether as  possible,  one  over  the  other.  The  lamp  is  also  furnished 
with  a  screen,  made  of  a  piece  of  coarse  wire  gauze,  which  slides 
upon  the  strong  upright  wires  at  the  two  front  corners  of  the  lamp  to 
which  it  is  fastened.  This  screen  can  be  drawn  down  in  front  of  the 
mica  when  the  lamp  is  not  in  use,  so  as  to  diminish  the  risk  of  acci- 
dent or  injury.  A  small  sheet  of  wire  gauze  might  be  substituted  for 
the  screen  ;  it  could  be  fastened  to  one  side  of  the  lamp  by  a  hinge, 
and  to  the  opposite  one  by  a  latch,  and  though  fitting  closely  to  the 
mica  plates,  be  yet  removable  at  pleasure.  Such  an  arrangement 
would  certainly  give  even  a  greater  degree  of  security  than  the  pre- 
sent one. 

The  second  lamp  is  similar  in  shape  and  construction  to  the  first  ; 
the  wire  gauze,  however,  is  double  all  over  it.  It  is  also  furnished 
with  double  plates  of  mica  set  in  copper  frames,  and  inserted  into 
three  of  its  sides  in  precisely  the  same  way  as  in  the  other  lamp. 
The  bottom  of  this  lamp  has  a  number  of  small  holes  drilled  into  each 
of  its  corners.  These  are  covered  with  a  double  sheet  of  wire  gauze. 
The  object  of  these  holes  is  to  give  an  increased  supply  of  air  to  the 
lamp  in  lieu  of  what  it  has  lost  by  its  sides  being  partially  closed  by 
the  mica  plates. 
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Fig.  2: 


Fig.  1.  in  the  annexed  cut,  is  a  representation  of  this  lamp.  Fig. 
2,  a  section  of  the  bottom.  p^    ^ 

The  size  of  the  mica  plates  in  this  lamp  is  per- 
haps unnecessarily  great.  One  inch  and  a  quarter 
broad  by  2h  to  3  inches  high  would  probably  be  a 
more  convenient  size,  and  a  single  mica  side,  as  in 
the  lamp  first  described,  would,  1  apprehend,  be  suf- 
ficient for  most  purposes. 

The  lamp  just  described  gave  a  very  excellent 
light,  superior  both  in  distinctness  and  extent  of 
range,  to  that  of  the  ordinary  safety  lamp.  When 
tested  in  the  severest  manner,  by  exposing  them  to 
currents  of  coal  gas  blown  strongly  against  their 
sides,  and  to  the  vapors  of  alcohol  and  ether,  they 
were  found  to  be  perfectly  safe. 

I  transmitted  these  lamps,  in  October,  1835,  to  the 
London  Society  for  the  encouragement  of  the  Arts. 
They  were  returned  to  me  in  1836,  with  an  intima- 
tion from  the  Secretary  that  tlie  Society  did  not  ap- 
prove of  them.  On  receiving  this  verdict,  except 
showing  them  to  Professor  Graham,  then  in  Glasgow, 
and  to  some  others  of  my  friends,  I  took  no  other 
steps  in  the  matter. 

About  a  year  ago  I  happened  to  state  to  my  friend,  Mr.  Gordon. 
Professor  of  Civil  Engineering  in  the  University  of  Glasgow,  that  I 
had  a  number  of  years  previously  constructed  two  safety  lamps  with 
mica  sides.  Professor  Gordon,  a  short  time  afterwards,  mentioned 
the  circumstance  to  Mr.  Smith,  of  Newcastle,  the  maker  of  Mr.  Geo. 
Stephenson's  safety  lamps.  Mr.  Smith  approved  of  the  plan,  and 
made  several  lamps  with  mica  sides,  which  were  found  to  answer 
perfectly  well.  The  form  of  these  lamps,  Professor  Gordon  informs 
me,  was  an  octagon  ;  a  square  I  should  think  simpler,  and  on  the 
whole  preferable.  Perhaps  the  simplest  and  most  economical  way 
of  employing  the  mica  would  be  to  form  it  into  circular  disks,  of 
about  an  inch  or  more  in  diameter.  Such  disks  could  easily  be  fixed 
with  a  screw  into  the  body  of  the  lamp,  exactly  in  the  same  way  as 
the  glass  lenses  in  some  of  the  safety  lamps  at  present  in  use. 

A  safety  lamp,  filled  up  with  mica  plates,  must  probably  cost  a 
fourth  or  fifth  more  than  an  ordinary  safety  lamp.  This  must  always 
be  a  considerable  hinderance  to  their  general  employment.  I  should 
think,  however,  that  they  would  be  found  useful  by  a  mine  surveyor, 
or  any  person  who  might  wish  to  examine  the  state  of  a  mine  more 
carefully  than  an  ordinary  workman  is  in  the  habit  of  doing. 

When  the  lamps  have  been  some  time  in  use,  the  plates  of  mica 
require  to  be  cleaned.  This  is  best  done  by  washing  them  with  wa- 
ter, and  then  gently  rubbing  them  with  a  cloth  fastened  to  the  end  of 
a  rod.  Care  must  be  taken  not  to  rub  the  mica  with  any  hard  sub- 
stance, as  it  scratches  pretty  readily.  S. 

[The  author  is  now  aware  that  Sir  H.  Davy  proposed  mica  as  a 
more  suitable  material  than  glass;    but  tlie  fact  does  not  seem  to  be 
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much  known,  and,  therefore,  deserves  to  be  brought  under  the  no- 
tice of  those  interested  in  our  coal  mines,  where  accidents  from  in- 
flammable gas  are  unfortunately  not  uncommon. — Ed.] 

Glas.  Prac.  Mech,  and  Eng.  Mag» 


AMERICAN  PATENTS. 


List  of  Jimerican  Patents  lohich  issued  in  the  month  of  June^ 
1 845.  With  Remarks  and  Exemplifications,  by  Charles  M.  Kel- 
ler, late  Chief  Examiner  of  Patents  in  the  U.  S.  Patent  Office. 


I.  For  an  improvement  in  the  method  of  Hanging  Carriage  Bodies  ; 
Arnold  Hosmer,  Bath,  Summit  county,  Ohio,  June  2. 

On  each  axle  there  is  an  arch  piece,  to  the  upper  part  of  which  two 
other  arch  pieces  are  suspended,  and  on  these  latter  the  carriage  body 
is  placed,  with  springs  interposed,  so  that  the  carriage  body  is  free  to 
swing  ;  and  the  perch  being  made  with  a  swivel,  the  wheels  can  pass 
over  irregularities  in  the  road  without  tilting  the  carriage  body,  as  in 
the  mode  now  practiced. 

Claim. — "  Wliat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  tliree  following  particulars  : — 

1,  the  suspension  of  the  carriage  body  or  box  upon  vibrating  arches ; 

2,  the  pin,  or  guides,  and  its  appendage,  the  semi-circular  hoop  ;  and 

3,  the  swivel  in  the  perch,  all  of  which  as  lierein  described.'" 


2.  For  a  Double  v^cling  Bellows  ;  VVm.  Lillie,  of  Edwards,  St.  Law- 
rence county.  New  York,  June  2. 

The  different  compartments  of  this  double  acting  bellows  are  con- 
nected by  means  of  a  flexible  tube,  and  the  valves  are  arranged  to 
correspond  with  this  change. 

Claim.—"  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  I  have  combined  the  apart- 
ments of  the  bellows  by  means  of  the  flexible  tube,  and  the  arrange- 
ment of  the  apertures  and  valves,  as  set  forth." 


3.    For  improvements  in  the  Portable   Bath  ;    John  Cutts  Smith, 

Chelsea,  Suffolk  county,  Massachusetts,  June  2. 

Claim. — "  1  claim  the  combination  of  the  upright  column  or  post  by 
whicli  the  showering  apparatus  is  sustained  while  being  elevated  or 
depressed,  with  the  portable  box,  as  described;  the  said  column  con- 
sisting of  the  sections  or  pieces,  having  two  dove-tailed  grooves  in 
the  front  side  of  each  of  the  sectional  parts,  and  each  having  a  dove- 
tailed tenon  made  to  fit  the  dove-tailed  groove,  as  above  set  forth, 
and  having  a  flexible  cord  or  chain  with  a  screw  and  nut  at  one  ex- 
tremity, and  a  head  at  the  other,  for  drawing  the  parts  together  ;  the 
wliole  being  constructed  for  the  purpose  of  portability,  and  being 
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packed  witiiin  the  bottom  or  reservoir,  and  operating  substantially  as 
above  set  forth. 

'<  I  also  claim  the  folding-box  as  herein  set  forth — that  is  to  say, 
the  two  halves  of  said  box,  constructed  with  the  side,  when  they  are 
hinged,  removable,  and  their  edges  that  come  together  when  open 
covered  with  india-rubber,  as  herein  set  forth,  or  with  other  suitable 
substance,  so  that  when  they  are  opened,  and  the  cambering  cleats 
screwed  on  to  the  bottom,  they  shall  form  a  water-tight  joint, — the 
reservoir  being  without  any  extension  or  partition  across  its  central 
part,  such  as  must  exist  if  two  boxes  having  two  sides  were  em- 
ployed, and  which  would  interfere  with  the  feet  of  the  bather." 


4.  For  a  mode  of  making  Jiiljualahle  Patterns  for  Cutting  Boots; 
Joseph  Rider,  Wooster,  Wayne  county,  Ohio,  June  2. 

The  leg  part  of  the  pattern  is  made  of  two  pieces  connected  to- 
gether by  means  of  two  slots  and  pins,  to  admit  of  adjustment  for 
different  sizes  ;  and  to  these  are  attached  by  slides,  toe,  heel  and  foot 
pieces — all  provided  with  scales  to  regulate  the  various  sizes  re- 
quired. 

Claim. — "Having  thus  fully  described  my  improvements  in  boot 
patterns,  what  1  claim  as  my  invention,  and  desire  to  secure  by  let- 
ters patent,  is  combining  the  plates  in  the  manner  described  by  means 
of  the  curved  slot  and  straight  slot,  arranged  in  the  manner  and  for 
the  purpose  set  forth. 

"I  also  claim  the  combination  of  the  draft  piece  with  the  slide,  in 
the  manner  herein  specified. 

"  I  also  claim,  in  combination  with  the  front  pattern,  the  separate 
pieces  for  measuring  the  toe  and  instep  as  set  forth ;  and  lastly,  1 
claim  the  combination  of  the  index  or  the  toe  piece,  for  the  purpose 
above  specified." 

5.  For  a  Spark  .Arrester;   ^Vm.  C.  Grimes,  Philadelphia,  Pennsyl- 
vania, June  2. 

The  patentee  says: — "The  nature  and  principle  of  my  invention 
consists  in  giving  to  the  upper  part  of  the  chimney  of  a  locomotive  or 
other  steani  engine,  such  a  form  as  to  cause  the  gaseous  current  as  it 
passes  through  the  same,  to  circulate  or  revolve  around  a  horizontal, 
cylindrical  screen  ;  tending  by  this  circular  or  rotary  motion  to  throw 
all  the  sparks  or  other  solid  particles  from  the  central  screen  out- 
wards to  the  walls  of  the  circular  or  scroll  formed  chamber,  from 
whence,  through  proper  openings,  they  escape  into  an  exterior  recep- 
tacle preparedlbr  the  purpose,  while  the  gases  readily  pass  into  the 
central  screen,  and  thence  escape  at  the  open  ends  of  it  into  the  at- 
mosphere direct,  or  through  short  vertical  side-fiues  constructed  for 
the  purpose." 

Claim. — '<  What  I  claim  as  new,  and  as  constituting  my  invention, 
and  desire  to  secure  by  letters  patent,  is  the  giving  to  the  gaseous  cur- 
rent a  rotary  motion  around  a  cylindrical  or  other  formed  screen,  by 
giving  to  the  upper  part  of  the  chimney  a  curved,  coiled,  or  convo- 
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luted  form  around  the  screen,  substantially  in  the  manner  as  herein- 
before shown  and  set  forth." 


6.  For  an  improved  Instrument  for  Drawing ;  Erastus  W.  Ells- 
worth, East  Windsor,  Hartford  county,  Connecticut,  June  7. 
The  patentee  says  : — "  My  invention  consists  in  a  mechanical  ar- 
rangement which  so  combines  an  index  in  the  focus  of  the  eye-glass 
of  a  telescope  with  a  pencil,  crayon,  blunt  point,  or  other  marking  im- 
plement, that  when  said  index  is  apparently  made  to  pass  over  the 
outlines  of  any  object,  the  said  pencil,  crayon,  blunt  point,  or  other 
marking  implement,  shall  trace  the  outlines  of  said  object." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  consists  in  a  mechanical  arrangement  which  so  com- 
bines an  index  constructed  of  cross-hairs  or  spider-web  lines  intersect- 
ing each  other  at  right  angles,  or  a  dot  on  a  plane  lens,  or  any  other 
similar  contrivance,  placed  in  the  focus  of  the  eye-glass  of  a  telescope, 
with  a  pencil,  crayon,  blunt  point,  or  other  marking  implement,  that 
when  said  index  is  apparently  made  to  pass  over  the  outlines  of  any 
object  seen  through  the  telescope,  the  said  pencil,  crayon,  blunt 
point,  or  other  markijig  implement,  shall  trace  said  outlines  as  herein 
described." 


7.  For  improvements  in  machinery  for  Breaking  and  Cleaning 
Flax  and  Hemp  ;  George  W.  Billings  and  John  Harrison,  Glas- 
gow, Howard  county,  Missouri,  June  7. 

The  hemp  first  passes  between  fluted  rollers,  to  be  broken,  and 
then  to  a  wheel  or  endless  chain  of  slats  having  a  continuous  move- 
ment ;  and  whilst  on  these  slats  it  is  acted  upon  by  a  series  of  swords 
or  scutchers,  which  act  alternately  between  the  slats,  so  as  to  avoid 
the  tendency  to  break  the  fibres,  which  is  alleged  to  be  the  case 
when  all  the  scutchers  strike  together. 

Claim. — "  We  are  aware  that  hemp  or  flax  has  been  broken  or 
cleaned  on  a  cylinder  of  knives,  the  whole  set  of  beaters  or  breakers 
striking  at  once  between  the  knives  as  they  rotate  ;  and  therefore  it 
will  be  understood  that  we  do  not  claim  this  general  character  or 
principle ;  but  what  we  do  claim,  and  desire  to  secure  by  letters  pat- 
ent, is  the  arrangement  of  the  beaters  or  scutchers  to  strike  one  after 
the  other  in  succession,  in  combination  with  the  continuous  move- 
ment of  the  bed,  knives  or  slats,  as  described  and  represented 
herein." 


S.  For  a  machine  for  Casting  Printing  Types  ;  David  Bruce,  Jr., 
Williamsburg,  Long  Island  county,  New  York,  June  7. 
The  patentee  says: — "In  the  construction  of  this  machine  I  have 
endeavored,  as  near  as  possible,  to  imitate,  by  mechanical  means,  the 
process  of  casting  types  as  usually  performed  by  hand.  With  this 
view  I  have  placed  the  mould  on  what  I  shall  denominate  the  crane, 
at  an  inclination  of  about  fifty  degrees  from  the  perpendicular,  to  give 
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greater  freedom  to  the  discharge  of  the  type ;  and,  as  in  the  process 
of  hand  casting,  the  Ufting  of  the  matrix  precedes  that  of  the  opening 
of  the  mould." 

We  are  under  the  necessity  of  omitting  the  claims,  as  they  could 
not  be  understood  without  the  drawings,  which  are  too  complex  and 
numerous  for  publication  ;  the  object  and  general  character  are  clearly 
indicated  above. 


9.  For  a  machine  for  Cutting  India  Rubber  into  Threads  or  Strips  ; 

Horace  H.  Day,  Henry  G.  Tyer,  and  John  Helm,  Jersey  City,  N. 

J.,  June  7. 

The  patentees  say  : — "  The  nature  of  our  invention  consists  in 
passing  the  sheet  of  india  rubber  over  a  roller,  with  or  without 
grooves  or  channels  round  it,  and  cutting  it  by  means  of  a  gang  of 
knives,  which  are  made  to  vibrate  rapidly  across — the  knives  being 
kept  continually  wet  by  the  dripping  of  water  upon  them." 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  gang  of  knives  or  cutters  with 
the  roller  for  cutting  the  threads  or  strips,  according  to  the  principle 
above  described." 


10.  For  an  improvement  in  the  Re-action  Water  Wheel ;   Theodore 

Timby,  Cato-four-corners,  Cayuga  county,  New  York,  June  7. 

This  is  for  an  improvement  on  a  wheel  patented  by  the  same  per- 
son on  the  27th  of  September,  1844,  and  noticed  in  this  Journal,  vol. 
ix,  third  series,  page  330. 

The  patentee  says  : — "  The  nature  of  my  invention,  and  the  chief 
characteristics  which  distinguish  it  from  all  other  water  wheels  before 
known,  consist  in  continuing  the  hollow  arms,  through  which  the 
water  passes,  and  from  which  it  issues,  in  a  curve  eccentric  to  the 
curve  of  that  part  of  the  arms  which  receives  the  water,  and  which 
is  concentric  with  the  shaft,  as  fully  stated  in  my  letters  patent  re- 
ferred to  above,  the  inner  and  outer  peripheries  of  the  eccentric  part 
of  the  aiuTis  being  parallel  with  each  other,  instead  of  approaching  to 
each  other  for  the  purpose  of  gradually  contracting  the  channel  in  the 
arms  towards  the  issues,  as  heretofore  ;  this  end  being  attained  in  my 
present  improvement,  by  means  of  a  jointed  or  hinged  shutter  or 
valve,  regulated  by  a  screw,  or  other  analogous  device,  by  which  the 
channel  is  not  only  gradually  contracted,  but  is  susceptible  of  the 
nicest  adjustment,  and  at  the  same  time  affords  the  means  of  remov- 
ing blocks  of  wood  and  other  obstructions,  which  frequently  enter  the 
channels  and  are  wedged  in  with  great  force  by  the  pressure  of  the 
water,  but  which  in  my  wheel  may  be  removed  with  facility,  by 
simply  opening  the  shutter  or  valve." 

Claim. — "  Having  specified  the  characteristics  af  this  wheel,  and 
the  manner  of  constructing  the  same,  I  wish  it  to  be  distinctly  under- 
stood, that  I  do  not  claim  as  my  invention  the  form  of  the  concentric 
part  of  the  channels  or  water  passages  in  the  arms,  nor  simply  making 
the  arms  eccentric,  nor  the  employment  of  regulating  valves  at  the 
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issues  of  the  channels,  as  these,  separately,  are  well  known  ;  but  what 
I  do  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is 
combining  with  the  concentric  the  eccentric  continuation  of  the  chan- 
nels, for  the  purpose  and  in  the  manner  substantially  as  herein  de- 
scribed ;  and  I  also  claim  the  employment  of  the  hinged  adjustable 
valves  or  shutters,  which  regulate  and  gradually  reduce  the  capacity 
of  the  issues,  and  afford  the  ready  means  of  removing  obstructions 
from  the  channels  or  water  passages,  in  combination  with  arms  hav- 
ing channels  or  water  passages  of  equal  capacity  from  end  to  end,  as 
herein  set  forth." 


11.  For  improvements  in  the  machine  for  Dressing  Flax  and  Hemp  ; 

Richard  Deering,  Senr.,  Louisville,  Kentucky,  June  10. 

Claim. — "  Having  thus  fully  described  the  nature  and  operation  of 
my  improvements  in  the  mode  of  breaking  and  dressing  hemp,  &c., 
what  I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent, 
is  the  combination  and  arrangement  of  the  series  of  smooth,  pressing, 
and  bending  rollers,  revolving  in  the  same  direction,  and  with  the 
same  speed,  for  the  purpose  of  loosening  and  separating  the  boon 
from  the  fibres— the  same  operating  substantially  as  herein  set  forth  ; 
and  these,  thus  combined  and  operating,  I  claim  in  combination  with 
the  holding  rollers  and  beating  cylinders,  or  either  of  them,  substan- 
tially in  the  manner  and  for  the  purpose  herein  set  forth." 


12.  For  a  machine  for  Boring  out  the  Cylinders  of  Rotary  Steam 
Engines  ;  William  Wright,  Providence,  Rhode  Island,  June  10. 
The  patentee  says: — "The  nature  of  my  invention  consists  in 
arranging  a  cutter  which,  as  it  rotates  with  the  shaft  to  cut  out  the 
annular  groove,  receives  a  slow  rotary  motion  on  the  arm  or  fianch 
which  connects  it  with  the  shaft,  to  make  the  groove  a  true  circle  in 
its  cross  section." 

Claim. — "  I  therefore  claim  as  my  invention  the  giving  to  the  cut- 
ter a  rotary  feed  motion  on  its  axis  as  it  is  carried  around  by  the 
main  shaft  as  herein  described,  or  in  any  manner  substantially  the 
same." 


13.  For  an  improvement  in  the  Stove  for  Heating  Apartments ; 

Charles  Babcock,  East  Haddam,  Middlesex  county,  Connecticut, 

June  10. 

The  patentee  says :— "  The  fire  chamber  of  my  stove  consists  of  a 
cylinder  of  iron,  the  two  ends  of  which  contain  hinged  grates,  or 
grate  bars,  upon  either  of  which  the  fuel  is  to  rest,  the  two  ends  being 
alike.  Between  the  two  ends  the  cylinder  may  be  lined  with  a  bad 
conductor  of  heat,  if  desired.  The  grate  bars  are  made  to  raise,  so 
that  the  set  which  is  uppermost  may  be  opened  for  thesupply  of  fuel. 
This  cylindrical  fire  chamber  is  to  be  furnished  with  two-  gudgeons 
opposite  to  each  other,  and  at  equal  distances  from  its  ends  ;  upon 
these  gudgeons  it  is  to  be  sustained  when  in  use.     I  place  this  cylin- 
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der  within  a  vertical  drum  of  such  depth  from  liead  to  head  assHghtly 
to  exceed  the  diameter  of  the  cylinder,  and  of  such  diameter  as  will 
allow  the  cyUnder  to  revolve  within  it  without  touching  its  periphery. 
Upon  one  of  the  gudgeons  on  the  outside  of  the  drum,  1  affix  a  winch, 
or  crank  handle,  by  means  of  which  the  cylinder  may  be  inverted  or 
agitated  at  pleasure.  On  the  top  of  the  drum  I  place  a  box  or  case, 
on  one  side  of  which  there  is  to  be  a  door  for  the  admission  of  fuel ; 
and  either  from  the  top,  or  from  one  side  of  this  box  or  case,  proceeds 
a  pipe  for  the  exit  of  smoke  and  gaseous  matter." 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  stove,  what  I  claim  therein  as  new,  and  desire  to  secure  by 
letters  patent,  is  the  combining  of  a  cylindrical  stove,  furnished  with 
a  grate  at  each  of  its  ends,  with  a  drum  within  which  it  may  be  in- 
verted, in  the  manner  and  for  the  purpose  set  forth  ;  the  respective 
parts  being  constructed  and  arranged  substantially  as  described." 


14.  For  an  improvement  in  the   Cooking  Stove  ;    Theophihis  Smith, 
Galway,  Saratoga  county,  New  York,  June  10. 

This  stove  has  two  ovens,  one  back  of  the  fire  chamber,  and  the 
other  below  the  fire  chamber  and  the  first  oven  ;  and  between  the 
back  plate  of  the  fire  chamber  and  the  front  plate  of  the  first  oven, 
there  is  a  partition  to  divide  the  space  into  two  flues.  The  draught 
passes  from  the  fire-place  down  in  front  of  the  division  plate,  over  the 
forward  half  of  the  lower  oven,  down  the  front  thereof  under  it,  up 
the  back  end,  over  the  back  half,  and  under  the  first  oven,  then  up 
between  the  front  of  the  first  or  upper  oven  and  the  partition,  and 
finally  over  this  oven  to  the  chimney. 

Claim. — "  What  I  claim  as  my  invention,  and  wiiich  I  desire  to 
secure  by  letters  patent,  is  the  combination  of  the  arrangement  of  the 
flues  whh  the  division  plate,  as  set  forth." 

15.  For  an  improvement  in  the  Corn  Sheller ;    Joseph  D.  Briggs, 
Saratoga  Springs,  New  York,  June  14. 

Tlie  ears  are  shelled  in  this  machine  by  spurs  projecting  from  the 
face  of  a  wheel  in  connexion  with  a  toothed  plate  having  a  flanch  on 
each  edge,  and  a  partition  above  the  line  of  the  shaft,  so  that  the  ears 
of  corn  are  first  acted  upon  in  descending,  and  as  they  are  carried 
below  the  shaft  the  rotation  of  the  wheel  carries  them  around  and  up 
on  the  other  side  of  the  shaft,  and  out  at  top,  the  partition  preventing 
the  cob  and  shelled  corn  from  passing  into  the  first  division. 

Claim. — •'  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  contrivance,  as  above  set  forth,  for  raking  the 
ear  on  both  sides  of  the  centre — first  down  and  then  up.  The  ar- 
rangement for  this  purpose  of  the  flanches,  and  their  combination  with 
the  spurs  of  the  wheel,  I  claim  and  wish  patented." 
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16.  For  improvements  in  tiie  machine  for  Cleaning  Clover  Seed  : 

Henry  Hizer,  VV^ooster,  Wayne  county,  Ohio,  June  14. 

The  clover  seed  is  discharged  from  a  thrasher  on  to  a  screen  made 
of  strips  of  metal  bent  in  the  form  of  segments  of  cyUnders,  and  placed 
across  in  two  rows,  one  above  the  other,  and  those  of  the  upper  row 
placed  above  the  spaces  between  those  of  the  under  row.  From  this 
screen  the  seeds  pass  to  the  hulling  cyUnder  and  concave,  the  rubbing 
surfaces  of  which  are  made  of  hoops  of  metal,  secured  by  means  of 
staples. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  screen  composed  of  strips  of  metal,  of  a  curved 
form,  constructed  and  arranged  as  above  specified. 

^'  I  also  claim  constructing  the  cylinder  and  concave,  with  wrought 
iron  hoops,  as  described,  projecting  from  the  surface,  and  fastened 
with  staples  that  form  teeth  thereon,  in  the  manner  and  for  the  pur- 
pose above  made  known." 


17.  For  an  improvement  in  the  Wheel  for  Propelling  Vessels; 
Samuel  B.  Howd,  Arcadia,  Wayne  county.  New  York,  June  14, 
The  patentee  says: — '-The  nature  of  my  invention  consists  in  con- 
structing a  submerged  wheel  for  propelling  boats,  so  as  to  give  the 
paddles  a  compound  movement,  by  which  they  enter  into  and  recede 
from  the  water  with  diminished  friction,  and  become  inert  during 
that  part  of  the  revolution  of  the  wheel  when  they  are  out  of  the  field 
of  etfective  action." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  a  mode  of  constructing  a  submerged  wheel  for  pro- 
pelling boats  with  paddles,  having  a  compound  motion,  such  as  to 
cause  them  to  enter  into  and  recede  from  the  field  of  effective  action, 
to  move  edgewise  inertly  from  the  point  of  recession  to  that  of  dip- 
ping, in  the  form  and  manner  and  for  the  purpose  set  forth  in  the 
foregoing  specification." 

18.  For  an  improvement  in  the  Piano  Forte  ;    Simon  VV.  Draper, 
Boston,  Massachusetts,  June  20. 

The  patentee  says  : — "  The  object  of  my  improvement  is  to  increase 
the  volume  of  tone,  and  to  augment  the  harmony,  when  a  chord  is 
struck  upon  the  instrument,  by  producing  with  the  stroke  of  each 
hammer  the  usual  simple  tone,  and  in  addition  thereto  a  consonant 
t07ie  an  octave  below. 

'^This  object  is  effected  by  means  of  an  additional  string  for  each 
note  in  the  instrument,  which  is  made  sufficiently  longer  than  those 
by  which  the  tone  is  commonly  produced,  to  produce  the  octave  tone 
above  specified  :  a  secondary  "crooked  bridge,"  in  rear  of  the  ordi- 
nary one,  being  provided  for  the  said  additional  strings,  and  some 
necessary  alterations  in  the  construction  of  the  "iron  frame"  and 
"back  bridge"  being  made. 

Claim. — "  Having  thus  described  my  improvement,  and  its  appli- 
cation to  a  piano  forte,  I  shall  state  my  claim  as  follows: — What  I 
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claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  com- 
bining an  additional  octave  string  to  each  note  of  the  piano  forte,  in 
the  manner  described  :  that  is  to  say,  by  causing  said  strings  to  be 
raised  at  the  head  or  right  hand  end,  a  little  above  the  strnigs  that 
form  the  note,  while  at  the  opposite  end  they  are  depressed  sufficiently 
to  bring  all  the  strings  to  a  level  at  the  point  where  the  hammer 
strikes  them. 

"  1  also  claim  placing  the  secondary  bridge,  or  that  nearest  the 
right  hand  end  of  the  instrument,  in  an  opening  made  for  that  pur- 
pose in  the  plate,  through  which  the  bridge  projects,  a  little  higher 
than  the  one  immediately  in  front  of  it,  the  hitch  pins  of  the  common 
strings  being  in  that  part  of  the  plate  that  is  between  the  two  bridges, 
and  those  for  the  octave  strings  being  beyond  the  secondary  bridge. 

"  1  also  claim  the  combination  of  the  brace  with  the  plate  for  the 
purpose  of  supporting  that  part  of  said  plate  between  the  bridges,  it 
being  attached  thereto  by  screws,  or  otherwise,  as  herein  fully  set 
forth. 

"  Lastly,  I  claim,  in  combination  with  the  elevated  strings,  the 
crooked  damper,  in  the  manner  and  for  the  purpose  described." 


19.  For  improvements  in  the  system  of  Cutting  Garments  ;  Sylva- 
nus  B.  Stilwell,  Brooklyn,  Kings  county.  New  York,  June  20. 
The  patentee  says  : — "  Heretofore  it  lias  been  essayed  to  construct 
patterns  for  cutting  garments,  but  to  effect  it  the  pattern  had  to  be 
varied  to  every  size  ;  for  this  purpose  series  of  holes  have  been  made 
in  paste-board,  with  the  number  corresponding  to  the  size  stamped 
beside  them;  in  this  way  a  variety  of  patterns  are  in  fact  formed  on 
one,  but  the  nature  of  my  invention  consists  in  forming  a  pattern  of 
medium  size,  and  on  right  lines  on  said  pattern  to  form  a  scale  which, 
together  with  a  diagonal  one,  will  serve  to  cut  a  coat  or  other  gar- 
ment of  any  desired  size  or  shape,  always  insuring  the  same  style  of 
dress  in  each  case  without  a  multiplicity  of  patterns." 

Claim. — "  Having  thus  fully  described  my  improvements,  and 
pointed  out  their  uses,  what  I  claim  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  combination  of  a  pattern  in  any  style 
for  cutting  garments,  with  scales  for  regulating  the  sizes  thereof,  sub- 
stantially in  the  manner  herein  set  forth." 


20.  For  a  process  for  making   Concentrated  Solidijied  Jelly  ;    Peter 

Cooper,  New  York  City,  N.  Y.,  June  20. 

The  patentee  says : — "  This  improvement  is  effected  by  using 
Cooper's  Refined  American  Isinglas,  (which  your  petitioner  would 
recommend  both  on  account  of  its  superior  quality  and  for  greater 
cheapness,)  the  Russian  Isinglass,  or  any  other  fine  form  of  gelatine, 
which  may  be  taken  either  in  the  solid  and  dry  form  in  which  it  is 
usually  found  for  sale,  (in  which  case  it  must  be  again  reduced  to  a 
liquid  state  by  the  application  of  water  and  heat,)  or  it  may  be  taken 
directly  from  the  manufacturer  in  its  liquid  state,  thus  saving  all  the 
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expense  and  risk  of  its  subsequent  preparation,  as  well  as  the  neces- 
sity of  again  reducing  it  to  a  tluid  form. 

«  To  this  liquid  gelatine  he  would  then  add  the  following  ingre- 
dients : — For  every  hundred  pounds  of  isinglass  or  gelatine,  four  hun- 
dred pounds  best  white  sugar,  the  juice  or  acid  of  twelve  hundred 
lemons,  or  an  equivalent  of  acid  of  limes,  the  peel  or  rind  of  three 
hundred  lemons,  eight  hundred  eggs,  or  a  sufficient  quantity  of  other 
finings,  one  pound  peach  pits,  one  pound  cinnamon,  one  pound  mace, 
one  pound  allspice,  half  pound  of  cloves,  with  such  other  spices  and 
such  variations  of  the  quantities  of  all  as  will  suit  the  tastes  of  differ- 
ent persons. 

"  To  this  solution  of  gelatine  with  the  various  ingredients  incorpo- 
rated with  it,  a  sufficient  quantity  of  water  should  be  added  to  reduce 
the  whole  mass  to  a  fluid  of  such  consistency  as  would  admit  (after 
being  boiled  about  ten  minutes)  of  being  passed  through  a  fine  filter. 
This  filter  may  be  constructed  in  any  of  the  various  forms  now  used 
in  the  refinery  of  sugar. 

"  After  this  hot  fluid  has  been  passed  through  the  filter,  and  thus 
rendered  perfectly  transparent,  it  is  then  to  be  concentrated  or  con- 
densed by  the  evaporation  of  the  great  part  of  the  water  to  such  con- 
sistency as  will  insure  it  to  keep  for  any  length  of  time  in  a  state  of 
perfect  preservation,  or  if  preferred,  the  water  may  be  entirely  evapo- 
rated, and  the  whole  reduced  to  a  solid  form.  This  may  be  effected 
by  any  of  the  following  methods : — By  boiling  in  vacuo  by  any  of 
the  ordinary  methods  used  in  the  refinery  of  sugar,  by  forcing  heated 
air  into,  through,  or  on  the  surface  of  the  fluid,  by  evaporating  in 
open  pans  heated  by  steam,  or  otherwise,  or  by  solar  evaporation. 
In  all  these  methods,  however,  care  must  be  taken  that  the  fluid  be 
not  brought  up  to  212°  fahrenheit,  as  violent  and  long  continued  heat 
injures  the  strength  of  the  gelatine. 

•■'  This  transparent  jelly  having  been  reduced  by  either  of  the  above 
methods  to  a  proper  consistence,  may,  while  yet  hot,  be  drawn  into 
jars  or  moulds,  of  any  convenient  form,  and  will  be  ready  for  sale. 
To  this  concentraled  or  solidified  jelly  it  is  only  necessary  to  add  a 
sufficient  quantity  of  liot  water  to  produce  at  any  time  a  jelly  of  any 
consistency  that  may  be  required. 

"  The  improvement  which  I  claim  as  my  invention,  and  desire  to 
secure  by  letters  patent,  consists  in  making  a  transparent,  solidified, 
or  concentrated  jelly,  containing  all  the  ingredients  so  combined,  con- 
centrated, or  solidified,  that  the  article  may  be  kept  in  a  perfect  state 
of  preservation  for  any  length  of  time,  and  be  in  a  portable  form  for 
the  supply  of  shipping,  families,  or  for  exportation,  and  requiring  only 
the  addition  of  the  prescribed  quantity  of  hot  water  to  dissolve  it 
when  it  may  be  poured  into  glasses  or  moulds,  and  when  cold  will 
be  fit  for  use." 


21.  For  an  improvement  in  the  Boring  Machine  ;    J.  B.  Coffin,  Mo- 
hicanville,  Wayne  county,  Ohio,  June  20. 
Claim.-—"  What  I  claim  as  my  invention,  and  for  which  I  desire  to 
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secure  letters  patent,  is  the  peculiar  mode  of  combining'  the  augur 
with  a  stationery  base  aflixed  to  the  timber,  to  be  bored  as  described, 
so  that  a  mortise  can  be  bored  in  any  direction  within  the  compass  of 
the  machine  without  moving  the  base,  by  means  of  the  irame  in 
which  the  augur  is  situated  sliding  on  ways  to  and  from  the  stand- 
ard attached  to  the  base  around  which  said  ways  revolve,  and  upon 
which  they  are  elevated  and  depressed,  the  whole  being  constructed 
and  arranged  substantially  in  the  manner  and  for  the  purpose  above 
made  known." 


22.    For  an  improvement  in  the  Refrigerator ;    Thomas  H.  King-, 

New  York  City,  N.  Y.,  June  20. 

Tins  refrigerator  consists  of  two  compartments,  one  for  containing 
provisions,  &c.,  and  the  other  ice,  and  a  coil  of  tubes  which  commu- 
nicates with  the  atmosphere  outside,  and  with  the  provision  cham- 
ber, which  is  also  provided  with  an  air  pump.  After  the  provisions 
have  been  put  in  the  safe  and  closed,  the  communication  with  the 
coil  of  pipes  is  closed  and  the  air  pumped  out,  and  then  the  commu- 
nication with  the  coil  opened  to  admit  cold  air. 

Claim. — <'  What  1  claim  as  my  invention  or  improvement,  and  de- 
sire to  secure  by  letters  patent,  is  the  above  described  method  of  pre- 
serving food  in  liot  places,  seasons  or  climates,  in  a  freah,  dry,  cold 
air,  without  the  immediate  presence  of  ice,  or  other  cause,  to  produce 
humidity  ;  and  this  I  claim  to  do  either  by  creating  a  partial  or  almost 
entire  vacuum,  or  by  blowing  or  pumping  in  the  air  in  the  manner 
aforesaid,  thus  fully  and  effectually  causing  ventilation,  by  air  at  a 
low  temperature,  and  thereby  better  preserving  from  decay  animal, 
vegetable  and  other  substances,  liable  to  be  destroyed  by  the  presence 
of  heat  and  moisture.  I  also  claim  the  right  to  construct,  use,  and 
vend  the  same,  and  to  apply  the  coil  of  pipe,  tubing,  or  cylinder,  as 
also  the  air  pump,  force  pump,  or  bellows,  to  vessels  or  any  appa- 
ratus already  made  and  used  as  refrigerators  for  the  preservation  of 
food,  &c.,  in  the  manner  aforesaid." 


23.  For  improvements  in  the  Bee  Hive  ;   Clark  Wheeler,  Little  Val- 
ley, Cattaraugus  county.  New  York,  June  20. 

We  are  under  the  necessity  of  omitting  the  claims,  as  they  could 
not  be  understood  without  reference  to  the  drawings,  which  are  too 
complex  to  justify  publication. 

24.  For  an  improvement  in  the  Power  Loom  ;    Enoch  Burt,  Man- 
chester, Hartford  county,  Connecticut,  June  20. 

This  improvement  consists  in  the  employment  of  a  set  of  fingers 
jointed  to  the  lay,  and  playing  between  fingers  or  bars  in  the  race 
board,  so  that  when  the  shuttle  has  passed  without  a  thread,  the 
jointed  fingers  will  pass  between  the  bars  in  the  race  board  and  dis- 
engage the  protection  bar  and  stop  the  loom. 

Claim. — "In  the  foregoing  described  first  and  second  variety  of 
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woof  protection,  I  claim  as  my  improvement,  and  desire  the  same 
secured  to  me  accordingly,  the  hanging  of  the  combs  or  limbs  before 
described,  upon  the  race  beam  itself  in  such  manner  as  to  smk  to  the 
face  of  the  race  as  the  lay  moves  back  to  admit  the  shuttle  to  pass 
smoothly  over  it,  and  rise  immediately  after,  (if  there  be  no  woof 
thread,)  bringing  the  protecting  finger  in  contact  with  the  latch  or 
cast  off,  arresting  the  lay  m'lis  first  downward  progress,  and  instont- 
ly  stopping  the  loom." 

25.  For  an  improvement  in  the  Mill  for  Grinding;   Jesse  Fitzger- 
ald, New  York  City,  June  25. 

This  is  a  conical  mill,  the  shell  or  concave  of  which  is  composed  of 
segments,  with  adjustable  strips  of  sheet  metal  between  that  consti- 
tute the  teeth.  The  supply  of  grain  is  regulated  by  an  adjustable 
disk,  which  governs  the  aperture  leading  to  the  stone. 

Claim.—"  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,— 1st,  making  the  external  cone  in  segments,  having 
adjustable  metallic  teeth  or  grinders  between  them,  the  said  teeth 
being  adjusted  by  the  means  above  described,  or  any  other  substan- 
tially the  same.  2nd,  the  regulating  the  admission  of  the  grain  to  the 
mill  by  means  of  the  revolving  gauge,  as  described." 

26  For  an  improvement  in  the  Hark  Mill ;  Anson  P.  Norton  and 
Morris  Owen,  Sangerfield,  Oneida  county,  New  York,  June  25. 
On  the  shaft  of  the  double  nut,  as  heretofore  used,  there  are  three 
arms  with  teeth,  and  these  rotate  between  two  sets  of  bars  also  pro- 
vided with  teeth,  attached  to  the  shell  or  case  of  the  mill,  for  the  pur- 
pose of  breaking  the  bark  before  it  is  presented  to  the  action  of  the 

grinders.  ,  •      • 

Claim.— "Having  thus  fully  described  our  machine,  and  its  im- 
provements, what  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  bars  and  the  toothed  arms  on 
the  double  nut  shaft  running  between  the  straight  toothed  bars  with 
the  bark  mill,  constructed  and  arranged  in  the  manner  and  for  the 
purpose  described." 

27.  For  an  improvement  in  Saw  Milts;    Henry  Quin,  New  Alexan- 
dria, Hunterdon  county.  New  Jersey,  June  25. 

The  object  of  the  improvement  for  which  this  patent  is  granted,  is 
to  set  the  log  at  the  end  of  each  cut  and  run  back  the  carriage,  so  that 
from  the  moment  the  log  is  put  on  the  carriage  until  it  is  cut  up,  the 
mill  needs  no,  attendance  ;  but  the  arrangement  of  the  parts  could  not 
be  clearly  understood  without  the  drawings,  the  publication  of  which 
would  carry  us  beyond  the  limits  of  this  work.  The  claims  are  neces- 
sarily omitted,  because  of  their  dependence  on  the  drawings. 

28.  For  a  machine  for  2?e«/?e/i^,  Thrashing,  and  JVinnowing  Grain; 
"  Erastus  C.  West,  Bradford,  Orange  county,  Vermont,  June  25. 

The  scythes  are  attached  to  arms  at  tlie  lower  end  of  a  vertical 
^  28* 
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shaft,  and  to  the  same  shaft  are  attached  the  fingers  of  the  cradle, 
which  in  their  rotation  pass  between  the  fingers  of  a  vibrating  hand, 
which  catch  the  straw,  &c.,  and  carry  it  to  the  apron,  which  conducts 
it  to  the  thrasher.  The  hand  is  vibrated  by  a  lever  receiving  motion 
from  a  cam  groove  at  the  upper  end  of  the  scythe  shaft. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  before  described  arrangement  of  the 
vibrating  hand,  in  combination  with  the  revolving  cradles  operated 
by  the  lever,  and  eccentric  grooved  wheel  or  plate  at  the  head  of  the 
axle  of  the  cradle." 


29.  For  improvements  in  the  process  of  Water  Rotting,  Bleaching, 

Si'C.,  Hemp  ;   Richard  Deering,  Sen'r.,  Louisville,  Kentucky,  June 

25. 

Tlie  hemp  is  placed  upright  in  cars  that  run  on  rails,  and  placed  in 
a  watering  chamber,  where  water  is  thrown  on  to  it  from  a  watering 
car  running  on  rails  above,  and  from  this  the  cars  are  transferred  to  a 
heating  chamber,  which  is  heated  by  steam  discharged  into  it  by  a 
pipe  from  a  boiler. 

Claim. — "What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
the  arrangement  and  combination  of  the  furnace  and  boiler,  or  other 
similar  heating  apparatus,  with  the  drying  and  watering  houses,  rail- 
ways, and  watering  apparatus,  as  described. 

<'  I  also  claim  as  new,  and  as  my  invention,  the  peculiar  construc- 
tion of  the  watering  house,  and  the  mode  of  managing  the  hemp  by 
putting  it  in  an  upright  position  on  railroad  cars,  and  subjecting  it  to 
the  process  of  preparation,  (either  in  watering  houses  or  in  pools  of 
water,)  and  while  on  the  cars  and  in  an  upright  position. 

"1  do  not  claim  to  be  the  discoverer  of  the  mode  of  preparing  un- 
rotted  hemp  by  the  heating  process  ;  this  is  claimed  by  Mr.  James 
Anderson,  of  Louisville,  Kentucky,  and  1  have  relerred  to  this  method 
of  preparation  in  the  manner  above  described,  with  his  permission." 


30.  For  an  improvement  in  the  process  of  Rotting  Hemp  ;  Thomas 

H.  Barlow,  Lexington,  Kentucky,  June  25. 

Claim. — <'What  I  claim  as  my  discovery,  and  desire  to  secure  by 
letters  patent,  is  the  above  process  of  preparing  hemp  or  flax,  by  first 
steeping  it  in  warm  water  until  it  is  completely  macerated,  and  then 
as  soonas  it  has  been  brought  to  this  macerated  condition,  the  tempe- 
rature of  the  water  is  to  be  innnediately  raised  to,  or  above,  the  boil- 
ing point,  by  which  means  the  further  progress  of  fermentation  and 
putrifaction'is  stopped,  and  by  continuhig  the  boiling  of  the  water,  a 
rapid  and  complete  separation  of  the  gluten  from  the  fibre  is 
effected." 
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Improvements  added  to  existing  Patents  in  the  ryionth  of  June,  1845. 

1.    For  an  improvement  in   Tailors^   Shears;    Herman  Wendt,  of 

New  York  City,  N.  Y.,  June  2. 

This  is  for  an  improvement  added  to  letters  patent  granted  to  him 
on  the  23rd  day  of  March,  1842,  and  not  yet  noticed  in  our  list  of 
arrears.  The  improvement  consists  of  a  guard  piece  which  is  placed 
across,  and  forms  a  connexion  between  the  outer  and  inner  part  of 
the  thumb  bow  in  such  a  form  and  position  as  to  nearly  encircle  the 
whole  of  the  ball  near  to  the  middle  joint  of  the  thumb  of  the  opera- 
tor, and  give  that  part  of  the  hand  a  more  equal  and  extended  bear- 
ing, and  preventing  the  handle  from  falling  into  the  web  of  the  thumb, 
thereby  enabling  the  operator  to  use  the  instrument  more  effectively 
than  without  this  improvement. 

And  the  application  of  this  piece  between  the  inner  and  outer  parts 
of  the  thumb  bow  for  these  purposes,  constitutes  my  whole  and  sole 
claim  in  this  addition  to  ray  original  specification  and  patent. 


2.  For  an  improvement  in  the  Sun  Dial ;  James  P.  Gardner,  Colum- 
bia, Mauray  county,  Tennessee,  June  7. 

This  is  an  improvement  added  to  letters  patent  granted  to  him  on 
the  5lh  of  December,  1S43.  Tiie  object  of  this  improvement  is  by 
the  addition  of  a  line  on  the  hemispherical  dial,  previously  patented, 
to  indicate  mean  time. 

Claim. — "  What  I  claim  as  my  invention  in  the  above  specified  im- 
provement, and  desire  to  secure  by  letters  patent,  is  to  construct  the 
dial  in  the  manner  described,  so  as  to  give  mean  time*  by  the  use  of 
the  line  drawn  as  herein  set  forth." 


3.  For  an  improvement  in  the  Bailing  JVheel ;   H.  D.  Forbes,  New 

York,  June  7. 

This  is  for  an  improvement  added  to  letters  patent  granted  to  him 
on  the  26th  of  May,  1843. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  as  an  improvement  on  my  original  patent  for  an  im- 
provement on  the  bailing  wheel,  is  the  use  and  construction  of  the 
elastic  or  yielding  bucket,  with  the  bulk  head,  as  herein  described." 


List  of  American  Patents  which  issued  in  the  month  of  Febru- 
ary, 1842. 
(Continued  from  page  268.) 

15.  For  a  Spring  Sash  Fastener  ;   George  W.  and  Ezra  B.  Robin- 
son, Boston,  Massachusetts,  February  7. 

The  catch  of  this  fastener  has  a  slot  in  one  end,  by  which  it  is  con- 
nected with  the  lower  rail  of  the  upper  sash  by  a  pin,  on  which  it 

*  There  is  a  very  small  variation  from  mean  time,  only  amounting  to  one  min- 
ute in  something  over  seventy  years. 
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turns  and  slides,  a  spiral  spring  being  interposed  between  the  back 
end  of  ihe  slot  and  the  pin,  the  object  of  which  is  to  cause  tlie  end  of 
this  catch  to  act  against  cam-like  projections  on  the  upper  sash,  to 
hold  it  either  open  or  closed.  The  catch  lias  a  hook  which  catches 
on  to  a  pin  on  the  upper  rail  of  the  lower  sash,  and  when  hooked  the 
spiral  spring  not  only  draws  and  holds  the  catch  on  to  the  pin,  but 
tends  to  draw  together  the  two  sashes. 

Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by- 
letters  patent,  is  the  adjustment  and  application  of  the  spring  as  be- 
fore described,  so  as  to  effect  the  double  purpose  of  drawing  two 
sashes  together,  and  also  to  act  upon  the  fastener,  in  fixing  it  to  its 
proper  place,  as  herein  before  described,  when  thrown  backward  or 
forward  for  the  purpose  of  being  opened  or  shut." 


16.  For  improvements  in  the  machine  for  Making  Screws,  Rivets, 
Bolts,  ^'c;  L.  D.  and  Jacob  Walter,  Springfield,  New  York,  Feb- 
ruary 7. 
We  are  under  the  necessity  of  omitting  the  claims  in  this  instance, 

as  they  refer  to  and  are  wholly  dependent  on  the  drawings. 


17.  For  improvements  in  the  mode  of  Preventing  Stemn  Boilers 
from  Bursting,  or  their  Flues  from  Collapsing;    Thomas  S. 

Easton,  Mobile,  Alabama,  February  12. 

A  valve  is  placed  in  the  upper  part  of  the  flue  and  opening  down- 
wards, and  sustained  by  a  bow,  or  brace,  the  ends  of  which  are  in  and 
sustained  by  fusible  alloy,  wliicli,  so  soon  as  it  melts,  liberates  the 
valve  and  permits  the  water,  &:c.,  to  pass  out  into  the  flue.  Tliis 
valve  is  so  connected  with  a  driving  rod  which  passes  out  through  the 
top  of  the  boiler  as  to  admit  of  re-closing  it. 

Claim. — "What  I  claim  as  my  invention,  is  the  flue  safety  valve 
acted  on  by  fusible  metal,  which  will  let  it  down  at  any  required  de- 
gree of  heat  or  steam  pressure,  alike  protecting  the  steam  boiler  from 
bursting,  or  its  flue  from  collapsing  ;  and  1  also  claim  the  driving  rod, 
for  which  inventions  I  desire  to  secure  my  right  by  letters  pateiU,  the 
flue  safety  valve  and  the  driving  rod  being  in  conjunction." 


IS.  For  a  Spark  .Arrester ;    William  C.  Grimes,  York,  York  county, 

Pennsylvania,  February  12. 

Claim. — "What  I  claim  as  new,  and  as  my  invention,  and  desire 
to  secure  by  letters  patent,  is  the  mode  of  separating  sparks  and  other 
particles  of  matter,  from  the  gaseous  current  discharged  from  locomo- 
tive or  other  chimneys  in  the  manner  set  forth,  or  in  any  other  sub- 
stantially the  same ;  that  is  to  say,  by  passing  the  current  from  a  cen- 
tral chamber  through  tangential  openings  into  a  larger  circular  cham- 
ber around  them  ;  wherein  the  sparks  and  particles  are  retained  by 
centrifugal  force,  and  revolve  till  they  are  consumed,  or  are  passed 
out  through  proper  openings  into  exterior  chambers  made  for  that 
purpose." 
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19.  For  an  improvement  in  the  Wash  Board  for  Washing  Clothes  ; 

Marcellus  Sands,  Franklin,  Delaware  county,  New  York,  Feb.  12. 

The  patentee  says  : — "  The  nature  of  my  invention  consists  in  hav- 
ing a  board  in  the  shape  of  the  common  wash  boards,  with  one  side 
of,  or  a  part  of  one  side,  fluted,  and  india  rubber  put  over  the  Anted 
surface,  so  also  to  form  a  fluted  surface,  and  fastened  by  nails,  or  any 
thing  else,  to  make  it  firm." 

Claim. — "  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  the  india  rubber  on  the  surface  of 
the  board  to  rub  the  clothes  on,  or  using  india  rubber  in  any  shape." 


20.  For  improvements  in  the  machine  for  Cutting  Shingles  ;  Avery 
Kinney,  Homer,  Courtland  county.  New  York,  February  12. 
The  patentee  says : — "In  its  general  construction  and  manner  of 
operation,  my  machine  resembles  some  others  that  have  been  con- 
structed for  the  cutting  of  shingles.  Two  knives  are  attached  to  a 
sliding  frame  which  works  up  and  down  between  fender  posts  or 
vertical  side  timbers,  and  said  knives  being  placed  obliquely  so  as  to 
make  a  draw  cut  in  their  descent.  The  bolt  or  stufl"  to  be  cut  is  to  be 
prepared,  therefore,  by  being  steamed  or  boiled,  and  it  is  to  be  placed 
and  held  upon  a  suitable  bench  or  rest,  in  front  of  the  cutting  knives, 
said  knives  cutting  the  timber  nearly  lengthwise  of  the  grain.  In  the 
foregoing  particulars  I  do  not  claim  to  have  invented  any  thing  new, 
my  principal  improvement  being  in  that  part  of  the  machine  by  which 
the  bolts  are  held  and  fed  up  to  the  cutting  knife," 

We  are  under  the  necessity  of  omitting  the  claims  in  this  instance, 
as  they  are  wholly  dependent  on  the  drawings. 


21.  For  an  improvement  in  the  Reel  for  Reeling  Silk  ;  A.  B.  Jones, 
Assignee  of  Wm.  H.  Jones,  Manchester,  Hartford  county,  Connec- 
ticut, February  12. 

There  are  two  spools  that  have  small  wheels  on  their  arbors,  which 
rest  on  and  are  rotated  by  the  periphery  of  a  drum  below,  and  the 
periphery  of  this  drum  is  provided  with  a  zigzag  groove,  which  gives 
a  vibratory  movement  to  the  fingers  for  guiding  the  threads  on  the 
surface  of  the  spools. 

Claim. — "  I  do  not  claim  as  my  invention  the  winding  of  silk  from 
the  cocoons  on  to  barrels  or  spools,  nor  the  lateral  motion  by  which 
it  is  spread  upon  them.  But  I  do  claim  as  new  the  drum  with  the 
spools,  so  resting  upon  the  plane  of  its  periphery  as  to  be  turned  by 
friction,  in  combination  with  the  alternate  angular  groove  and  pin 
passing  round  through  the  middle  of  the  same,  giving  the  lateral  mo- 
tion to  the  fingers  for  spreading  the  silk." 


22.  For  an  improvement  in  the  machine  for  Grinding  and  Crushing 
Corn  and  Cobs ;   James  and  William  Murray,  Baltimore,  Mary- 
land, February  12. 
A  series  of  tubes  are  placed  side  by  side,  and  of  such  capacity  as 
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to  admit  only  one  ear  at  a  time  in  each,  and  these  tubes  are  so 
arranged  as  to  present  the  ears  and  wire  to  the  action  of  cutters,  on 
a  cyhnder  or  a  disk,  by  which  they  are  severed  and  carried  to  the 
grinder. 

Claim. — "  Having  thus  fully  described  the  nature  of  our  invention, 
and  shown  the  manner  in  which  the  same  is  carried  into  operation, 
what  we  claim  as  new  in  the  above  described  machine,  and  desire  to 
secure  by  letters  patent,  is  the  combining  of  the  tubes  into  which  the 
ears  of  corn  are  to  be  separately  dropped,  with  a  breaker  or  cutter, 
which  may  be  either  cylindrical  or  in  the  form  of  a  wheel  or  disk, 
but  is  to  be  so  arranged,  as  herein  set  forth,  as  that  the  breakers  or 
cutters  shall  break  or  cut  off  the  lower  ends  of  the  ears  of  corn,  so  as 
to  prepare  them  to  enter  a  mill  within  which  they  are  subsequently 
to  be  sround." 


23.  For  an  \n'\\)VQveir\e\M\n  Inkstands  ;    D.  J.  IVIandell,  Springfield, 

Hampden  county,  Massachusetts,  February  21. 

The  patentee  says: — "  The  nature  of  my  invention  consists  in  pro- 
viding an  inkstand  in  which  water  becomes  expeditiously  changed 
into  a  pure,  beautiful,  bright,  and  permanent  ink,  black,  blue  or  red, 
as  the  case  may  be,  and  flowing  most  readily  from  any  pen,  whether 
of  steel  or  quill,  while  the  outside  is  so  constructed  as  to  prevent  the 
moisture  that  is  within  from  oozing  through,  rendering  the  inkstand 
firm  and  cleanly  without,  while  the  interior  moistens  and  wears  gra- 
dually away  beneath  the  action  of  the  water." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  construction  or  manufacture  of  inkstands  of  the 
material  and  in  tlie  manner  above  described,  which  will  change  water 
expeditiously  into  an  ink,  which  will  be  not  only  of  good  color,  sub- 
stance, and  permanency,  but  which  will  most  freely  flow  upon  almost 
any  paper,  from  almost  any  pen,  whether  steel  or  quill,  while  the 
inkstands  themselves  remain  outwardly  as  firm  and  as  clean  to  the 
touch  to  the  last  as  any.'* 


24.  For  improvements  in  the  Spark  Arrester  ;  Louis  Chevrier,  Brook- 
lyn, Kings  county.  New  York,  February  21. 

On  each  side  of  the  chimney  there  is  a  chamber  with  an  escape  pipe 
at  the  top,  and  separated  from  the  chimney  by  a  vertical  perforated 
partition  ;  and  between  these  two  chambers,  and  above  the  chimney,, 
there  is  a  space  between  two  horizontal  perforated  diaphragms 
filled  up  with  wire  pressed  together,  so  as  to  permit  the  escape  of 
gases,  but  not  sparks. 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  spark  arrester,  and  shown  the  operation  thereof,  what  I 
claim  as  new  therein,  and  desire  to  secure  by  letters  patenf,  is  the 
manner  of  combining  with  the  centre  chamber,  the  space  to  admit 
and  regulate  the  direct  escape  of  a  portion  of  the  draught,  as  herein 
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fiiUv  made  known,  the  amount  of  the  escape  through  the  said  space 
bein-  regulated  by  the  quantity  of  tangled  or  pressed  up  wire,  or  ot 
sheets  of  wire  contained  between  the  perforated  plates.  I  claim  also 
the  manner  of  combining  said  case  or  space  with  the  mam  flue  in  the 
centre,  with  the  two  chimneys  or  escape  pipes  at  the  upper  ends  ot 
the  two  outer  chambers," 

25  For  an  improvement  in  the  manner  of  Forming  J^^'ft  ^"'' 
tons  on  the  Heads  or  Handles  of  Whips,  ^^c.  ;  Robert  S.  Brown, 
Philadelphia,  Pennsylvania,  Feb.  21. 

The  patentee  says,-"  In  making  or  forming  the  buttons  by  my 
improved  process,  I  proceed  in  the  following  manner:    1  take  the 
Tp  make^r's  plaiting  machine,  of  any  of  the  several  kinds  now  m 
use  :  some  of  these  machines,  as  is  well  known  to  manufacturers   re- 
quire to  have  a  rim  or  hoop  around  them  which  «V"^'/''^'V'Mh  kt 
heiffht  of  the  bobbins,  to  enable  them  to  plait  backwards    whilst 
others  do  not  require  this  appendage.     In  using  these  '"^chines,  I 
form  what  are  called  the  thumb  and  top  buttons  upon  a  m^nd  el  or 
spindle  of  wood,  or  of  metal,  of  suitable  size      For  a  foundation  upon 
which  to  plait  the  button  I  make  a  tube  of  paper    by  Pasting  one 
two    or  more  thicknesses  of  that  material,  around  that  part  oi  the 
mandrel  which  is  of  the  proper  size.     This  paper  tube      cut  square 
at  each  end,  and  to  the  length  required  for  the  button.     1  tl^en  place 
the  mandrel  in  the  machine,  and  plait  over  the  paper  tube  Irom  one 
end  of  it  to  the  other,  and  cut  the  ends  of  th«/hiead  or  catgut  off 
smoothly  at  the  place  of  beginning.     I  next  back  over  he  first  plait- 
m-  far  enough  to  cover  the  ends  of  the  threads  at  the  place  of  begin- 
ning   by  which  they  are  rendered  secure.     For  some  purposes  the 
plaidng  will  then  be  completed  ;    but  if  the  button  is  inquired  to  be 
IhickeiMU  whole  or  in  part,  I  continue  to  plait  backward  and  forward 
until  it  has  assumed  the  desired  size  and  shape.     It  is  then  to  be 
taken  off  the  mandrel,  the  thread  or  catgut  cut  off  to  a  proper  length, 
unraveled  to  a  short  distance,  and  tucked  into  the  paper  tube  taking 
care  that  they  do  not  reach  through  it.     I  then  pass  the  mandrel  into 
the  tube,  roll  the  button,  and  size  it." 

Claim —"  Having  thus  fullv  described  the  nature  of  my  improve- 
ment in  Uie  mode  of  making  or  forming  the  worked  buttons  for  whips, 
what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  i^ 
the  manufacturing  of  them  upon  a  mandrel,  when  they  are  to  be 
sUpped  on  to  the  whip,  or  upon  a  handle  of  a  whip,  m  the  part  where 
such  button  is  to  constitute  a  head  or  knob,  by  using  the  common 
whip  maker's  plaiting  machine  for  that  purpose,  in  the  manner  herein 
set  forth  I  do  not  claim  any  thing  new  in  the  machinery  or  appa- 
ratus that  I  employ,  but  limit  my  claim  to  the  new  and  improved  pro- 
cess in  the  art  of  manufacturing  such  buttons  as  herein  described  and 
made  known." 
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26.  For  an  improvement  in  the  Spark  Arrester  ;  James  Lewis,  Sara- 
toga Springs,  New  York,  February  21. 

The  chimney  is  surrounded  by  a  chamber  for  the  reception  of  the 
sparks  that  are  thrown  into  it  by  a  fan  placed  above  the  chimney, 
which  fan  is  made  conical,  and  the  outer  extremities  of  the  wings 
curved,  to  throw  the  sparks  down  into  the  receptacle. 

Claim. — "  The  invention  claimed  is  the  inverted,  bell-shaped,  re- 
volving fan  wheel,  combined  with  the  detached  stationary  cylinder 
placed  on  the  top  of  the  pipe  and  spark  receiver,  as  before  described, 
for  arresting  the  sparks  and  cinders  emitted  by  locomotive  or  other 
steam  ensines." 


27.  For  improvements  in  Rotary  Temples  for  Looms  ;  Geo.  Draper, 
Sangus,  Essex  county,  Massachusetts,  February  21. 
Claim. — "Having  thns  described  my  improvements,  I  shall  claim 
constructing  the  temple  box,  with  a  rest  or  notched  bar  and  gauge  in 
front  of  the  temple  wheel,  and  making  said  gauge  movable  or  adjust- 
able, so  as  to  be  easily  adapted  to  cloths  of  different  thicknesses,  the 
whole  being  arranged  aiid  0{)erating  substantially  in  the  manner  and 
for  the  purposes  herein  before  described. 

"Also  the  method  of  confining  the  teeth  of  the  temple  wheels  by 
forming  a  groove  in  the  top  face  of  the  temple  wheel,  just  in  rear  of 
the  circular  edge  of  said  wheel,  and  passing  the  teeth  through  the 
perimeter  or  outer  edge  of  the  wheel  into  said  groove,  and  against 
its  rear  side,  and  confining  said  teeth  therein  by  pouring  or  casting 
lead  or  other  metal,  or  composition  of  metals,  in  said  groove  and 
around  said  teeth,  all  as  herein  before  described." 


28.  For  an  improvement  in  the  Escapement  of  Clocks,  fVatches,  &.C.; 

John  H.  Mulford,  Albany,  New  York,  February  21. 

Instead  of  the  pallets  used  on  the  verge  of  the  common  clock  escape- 
ment, two  rollers  are  used  with  notches  cut  into  them,  the  faces  of 
which  notches  radiate  from  the  centre  of  the  verge,  and  against  which 
the  teeth  of  the  crown  escapement  wheel  alternately  take — the  verge 
being  provided  with  a  balance  in  the  usual  maimer. 

Claim. — "  The  crown  balance  wheel,  balance  and  spring,  used  in 
this  escapement  being  in  common  use,  and  the  rollers  being  like  the 
roller  in  the  ''duplex  watch,"  what  I  claim  as  my  invention,  and  for 
which  I  seek  letters  patent,  is  the  use,  application,  combination,  and 
manner  of  adjustment  of  the  common  crown  balance  wheel,  with  the 
two  notched  rollers  forming  the  peculiar  "escapement"  above  des- 
cribed." 
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Notice  of  Bogardus^   Universal  Eccentric  Mill  for  Hulling^  Citt- 
ti7ig,  and  Grinding. 

For  the  Journal  of  the  Franklin  Institute. 

We  deem  this  one  of  the  most  useful  and  important  inventions  of 
the  time.  Mr.  Bogardus  is  an  American  citizen,  a  resident  of  the 
cilj'-  of  New  York,  and  well  known,  from  the  number  and  variety  of 
Ins  inventions,  as  one  of  the  most  ingenious  of  our  countrymen.  The 
American  Institnte  awarded  to  him  their  highest  premium, — a  gold 
medal,— for  an  article  exhibited  at  the  Fair;  and  the  Lords  of  the 
Treasury  in  England  gave  him  their  premium  of  two  hundred  pounds 
for  the  best  form  of  wafer-stamp,  which  was  offered  immediately 
after  the  adoption  of  the  present  postage  system  of  Rowland  Hill. 
In  consideration  of  the  great  merit  of  the  invention  now  under  con- 
sideration, Congress  at  its  present  session  extended  the  Patent  for  it 
for  fourteen  years,  by  special  act. 

This  mill  of  Mr.  Bogardus  is  of  that  class  of  inventions  of  which 
but  few  are  made  in  centuries.  Mills  are  nearly  the  oldest  machinery 
on  record,  and  yet  all  others,  however  various  their  form,  have  been 
constructed  on  one  uniform  principle,  namely,  one  stone  or  plate 
being  stationary,  and  the  other  revolving,  which,  by  its  rapid  revolu- 
tion, communicates  a  centrifugal  force  to  the  substance  introduced 
between  the  plates,  and  thus  subjects  it  to  their  grinding  action— 
whereas,  in  Mr.  Bogardus'  mill,  the  principle  is  entirely  new,  and 
unquestionably  his  original  invention. 

In  this  mill  both  plates  revolve  in  the  same  direction  (with  nearly 
equal  speed)  on  centres,  which  are  apart  from  each  other,  one  inch 
more  or  less  :  the  centre  of  the  one,  or  axis  thereto  affixed,  resting  on, 
and  revolving  upon,  a  stationary  point;  whilst  the  prime  mover,  by 
means  of  a  belt,  or  gearing,  communicates  motion  to  the  other  plate. 
The  circles  which  are  cut  in  the  plates  act  like  revolving  shears,  cut- 
ting every  way,  which,  when  in  operation,  causes  a  peculiar  cutting, 
wrenching,  or  twisting  and  sliding  motion,  admirably  adapted  for 
every  species  of  grinding.  From  the  position  of  the  tv/o  centres,  it  is 
named  the  Eccentric  Mill.  The  beautiful  and  singular  motion  of 
these  mills,  which  originated  with  himself,  he  has  now  brought  to 
perfection,  after  years  of  study  and  experiment;  and  if  the  state- 
ments of  those  by  whom  these  mills  have  been  already  used,  are  to 
be  regarded,  they  must  eventually  supersede  all  other  mills  for  all 
purposes  of  hulling,  cutting,  and  grinding. 

The  following  are  some  of  the  advantages  of  mills  worked  on  this 
principle  : 

1.  The  peculiar  motion  of  the  plates  will,  of  itself,  discharge  the 
ground  substance,  so  that  many  substances  can  be  ground  thereby 
which  would  altogether  choke  other  mills. 

2.  In  other  mills,  a  given  point  in  one  of  the  plates  continually 
describes  the  same  circle  on  the  other  ;  but  in  this  mill,  it  traverses 
on  the  other  plate,  at  an  infinite  variety  of  angles,  every  point  within 
two  concentric  circles  apart  from  each  other,  twice  the  distance  of  the 
centres  of  the  plates,  thereby  rendering  the  wear  and  tear  of  the 
plates  uniform,  and  preserving  the  grinding  action  of  every  point. 
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3.  In  other  mills,  the  grinding  power  of  each  point  increases  with 
its  distance  from  the  centre ;  but  in  this  mill,  every  point  from  the 
centre  to  the  circumference  has  the  same  grinding'power.  A  con- 
siderably smaller  mill  will,  therefore,  effect  a  given  purpose,  and  the 
Eccentric  Mill  is  therefore  more  portable  than  other  mills. 

4.  The  ever-changing  action  of  the  mill,  and  the  quick  discharge 
of  the  substance  ground,  prevent  it  from  becoming  heated,  sothatthe 
Eccentric  Mill  may  be  profitably  employed  in  grinding  substances, 
which,  in  other  mills,  would  be  either  spoiled  or  deteriorated  in 
quality — or,  by  their  melting,  be  impossible  to  be  ground.  If  other 
mills  were  driven  with  that  speed  which  can  be  safely  applied  to  the 
Eccentric  Mill,  they  would  be  made  red  hot  in  a  few  minutes. 

These  mills  have  been  successfully  introduced  for  the  following 
purposes : 

Hulling  Rice,  Coffee  and  Olives. 

Grinding  Grain  of  all  kinds  ;  Paints  of  all  kinds,  in  water  or  in  oil; 
Iron,  Zinc,  Copper,  and  Gold  Ores,  Plumbago  and  Manganese,  Bones 
for  Manure,  and  Bones  for  refining  Sugar,  Flint  and  Quartz,  Char- 
coal, Plaster,  Putty,  Printer's  Inks.  Drugs  and  Dve  Stnfl's,  Snuffs, 
Mustard,  Coffee,  Spices,  Loaf  Sugar,  Starch,  Gums,  Resins,  Asphal- 
tnm,  India  Rubber,  Flax  Seed,  and  Oil  Cake,  &c.,  &c. 

Of  the  substances  enumerated,  some  cannot  be  ground  at  all  by 
other  mills;  in  short,  the  Eccentric  Mills  are  more  economical  in  the 
power  required  to  drive  them,  and  in  thelabor  of  tending  them;  they 
are  less  costly  for  the  work  they  do,  and  more  portable;  they  are 
capable  of  being  applied  to  purposes  for  which  other  mills  are  use- 
less ;  and  the  wear  and  tear  is  trifling. 

The  annexed  engraving  (plates  III  and  IV)  are  representations  of 
the  mill  for  grinding  dry  substances.  The  directions  for  using  them 
are  as  follows: 

The  mill  should  run  to  the  right,  and  make  not  less  than  three  hun- 
dred revolutions  per  minute.  Nearly  any  quantity  can  be  ground  by 
increasing  the  speed.  The  mill  is  regulated  to  grind  fine  and  coarse, 
by  the  under-screw,  on  which  the  end  of  the  shaft  revolves;  turning 
the  screw  to  the  left,  will  bring  the  plates  together  and  cause  the  mill 
to  grind  finer.  The  regulating  screw  is  held  firmly  in  any  position, 
by  a  small  screw  placed  against  its  side.  There  are  three  reservoirs, 
which  should  be  well  supplied  with  oil.  The  first  is  on  the  top  of 
the  upper  plate,  two  or  three  table-spoon  fulls  of  oil  should  be  poured 
into  this  reservoir  through  a  small  hole  made  in  the  top  of  the  mill 
for  that  purpose.  The"  second  reservoir  is  the  box,  through  which 
the  main  shaft  passes  ;  this  is  just  under  the  spout  of  the  mill.  This 
reservoir  should  be  filled  with  tallow  so  that  it  may  supply  itself. 
There  is  also  a  small  hole  in  the  back  part  of  the  mill,  through  which 
oil  can  be  poured  into  this  reservoir,  if  requisite.  The  third  reservoir 
is  the  step  in  which  the  main  shaft  revolves,  that  may  be  filled  with 
oil.  The  feeding  is  regulated  by  a  shoe,  acting  against  the  tube  of 
the  upper  plate,  which  causes  the  shoe  to  vibrate  ;  this,  with  the  slide 
in  the  hopper,  regulates  the  quantity  fed  into  the  mill.  Screw  holes 
are  made  round  the  rim  of  the  hopper,  for  the  purpose  of  extending 
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its  size  to  any  dimensions  required.     The  mill  can  be  taken  apart, 
cleaned,  and  the  plates  changed  (if  necessary)  in  a  few  moments. 

Plate  V  is  a  representation  of  the  form  of  mill  for  grinding  liquid 
substances.     The  directions  for  its  use  are  as  follows,  viz  : 

The  mill  should  run  to  the  right,  and  make  from  one  hundred  and 
fifty  to  two  hundred  revolutions  per  minute.  The  belt  passes  from 
the  back  of  the  mill,  running  over  the  front  partof  the  pulley,  leaving 
the  front  of  the  mill  clear ;  the  scraper  must  be  placed  just  where  the 
plates  coincide  with  each  other,  so  as  to  scrape  both  plates  at  the 
same  time.  The  reservoir  or  step  for  the  under-plate  should  be  well 
supplied  with  oil.  A  small  syringe  may  be  used  for  that  purpose,  or 
the  under-plate  may  be  taken  out,  (this  is  done  in  a  moment  by  low- 
ering the  screw,)  and  the  reservoir  filled  with  oil.  Holes  are  made 
in  the  screw  for  the  purpose  of  putting  in  a  wrench,  by  which  the 
screw  can  be  turned  backward  or  forward.  Turning  the  screw  to 
the  left,  will  bring  the  plates  together  and  cause  the  mill  to  grind 
finer.  After  running  a  few  hours  the  plates  become  faced,  and  the 
mill  may  then  be  set  to  grind  as  fine  as  desired. 

The  testimonials  of  those  who  have  used  the  mill  of  Mr.  Bogardus 
are  in  the  highest  degree  satisfactory.  Dr.  Sidney  A.  Doane,  formerly 
Health  Officer  of  the  port  of  New  York,  says, — 

"  I  have  been  long  familiar  with  the  Eccentric  Mill  invented  by 
James  Bogardus.  It  is  extremely  simple  in  construction,  very  port- 
able, occupies  but  little  space,  and  with  a  small  amount  of  power 
does  a  great  deal  of  work. 

"  By  the  substitution  of  difierent  sets  of  plates,  which  can  readily 
be  done,  and  by  the  most  simple  individual,  it  can  be  adapted  to  an 
immense  variety  of  purposes,  one  minute  grinding  ores,  and  the  next 
moment  grains.  My  brother,  of  the  firm  of  White  &  Doane,  sugar 
refiners,  Boston,  have  one  in  operation,  for  grinding  the  first  quality 
of  refined  sugar,  and  can  turn  out  a  barrel  of  powdered  sugar  in  ten 
minutes.  The  hand-mills  for  grindmg  corn,  hulling  rice,  &c.,  must 
be  of  immense  value  to  our  southern  planters." 

The  mill  used  by  White  &  Doane  is  of  the  small  size — the  plates 
\2h.  inches  in  diameter. 

Mr.  Charles  M.  Keller,  for  a  long  series  of  years  favorably  known 
to  the  public  as  Chief  Examiner  at  the  Patent  Office,  in  a  letter  to 
Mr.  Bogardus,  speaking  of  the  mill,  observes:  "  It  has  introduced  an 
entirely  new  principle  in  grinding,  by  means  of  which,  under  the 
eccentric  action  of  the  two  grinders,  the  cutting  or  reducing  angles 
cross  each  other  at  all  imaginable  and  ever-changing  angles,  so  that 
substances,  heretofore  considered  too  refractory  for  the  action  of  a 
mill,  are  with  yours  ground  with  perfect  facility." 

Joseph  Dixon,  of  Taunton,  Massachusetts,  observes, — "I  have  much 
pleasure  in  saying  that  I  would  not  accept  the  best  pair  of  stones  that 
I  ever  saw,  while  1  could  obtain  your  mill  for  our  use,  viz  :  grinding 
black  lead.  It  will  run  off  two  or  three  tons  per  day,  and  make  no 
fuss  about  It ;  in  a  word,  it  is  excellent. 

"  Your  patent  mill,  which  we  have  had  in  operation  about  a  year, 
is  held  by  us  in  higher  estimation  than  it  was  after  a  few  weeks'  trial, 
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which  even  at  that  time  gave  entire  satisfaction,  and  fiiily  answered 
he  high  encomiums  bestowed  upon  it.  I  gave  you  more  clearly  and 
definitely  our  opinion  of  it.  1  will  say  that  for  some  fifteen  years  I 
have  been  more  or  less  in  the  way  of  employing  mills;  I  have  used 
stones  of  four  feet  six  inches  and  five  feet  six  inches  in  diameter,  and 
thought  it  doing  well  to  grind  two  and  a  half  tons  per  day,  when  the 
mill  was  in  good  order,  (which  was  only  once  in  three  days,  the 
stones  wearing  so  fast  as  to  require  taking  up  as  often  as  that  for 
"picking.")  With  your  mill  we  grind  easily  tv/o  tons  per  day,  and 
can  do  this  every  day,  as  the  change  of  plates  requires  only  a  few 
minutes,  and  the  cost  of  new  ones  not  so  much  as  the  smith's  bill  for 
sharpening  picks.  Your  mill,  again,  has  a  decided  advantage  in  re- 
quiring less  power  to  do  the  same  work.  We  have  never  tried  a 
horse  to  drive  it,  but  feel  quite  certain,  judging  from  the  friction  of 
the  band  on  the  pulley,  that  a  horse  could  easily  carry  it,  while  three 
would  be  required  to  do  the  same  in  a  common  "stone-mill." 

"  I  have  frequently  given  myself  much  pleasure  in  showing  to  my 
friends,  and  persons  using  mills  for  various  purposes,  wishing  my 
opinion  on  that  subject,  your  mill  as  the  best  which  has  ever  come 
within  the  scope  of  my  knowledge.  This  opinion  is  predicated  on 
what  I  have  above  stated  ;  and  its  cheapness,  simplicity,  adaptation 
to  almost  every  species  of  grinding,  and  its  little  liability  to  derange- 
ment. I  shall  only  reiterate  to  you  what  I  have  often  said  to  others, 
— that  I  would  not  accept  any  other  mill  which  I  have  ever  seen,  as 
a  gift,  since  I  have  used  yours." 

J.  &  F.  Trippe,  Druggists,  90  and  92  Maiden  Lane,  New  York, 
say, — "We  have  purchased  and  used  two  of  Bogardus'  Eccentric 
Mills  for  grinding  paints,  drugs,  &c.,  &c.,  and  take  great  pleasure  in 
recommending  these  mills  for  the  purposes  above  enumerated. 
They  have  given  us  entire  satisfaction  in  their  operation,  being  at- 
tended with  complete  success  in  the  various  uses  to  which  we  have 
applied  them.  These  mills  we  have  now  used  for  upwards  of  three 
years,  and  during  that  time  they  have  worked  well,  and  have  cost 
nothing  to  keep  them  in  repair,  with  the  exception  of  changing  the 
plates,  which  is  a  very  simple  and  cheap  process." 

Horace  M.  Day  of  New  York,  says,  ihat  with  his  experience  in  the 
use  of  this  mill,  he  considers  it  an  indispensable  appendage  to  an 
India  Rubber  Manufactory.  I  would  be  at  a  loss,  he  adds,  if  I  had 
not  this  patent  mill,  particularly  for  the  grinding  and  mixing  the  dry- 
ers ;  it  is  superior  to  any  mill  I  have  ever  seen,  doing  its  work  better 
and  cheaper  than  any  other  contrivance. 

We  give  the  following  extract  of  a  letter  from  S.  Spelman,  Sau- 
gerties.  New  York : 

"In  1842^,  the  New  York  and  Saugerlies  White  Lead  Company 
purchased  and  put  up  one  of  your  universal  mills;  since  which  time 
it  has  been  in  almost  constant  use,  in  grinding  White  Lead  m  Oil,  at 
a  very  trifling  expense,  and  is  now  apparently  in  as  good  order  as 
when  it  was  first  started.  It  has  done  considerably  more  than  one 
run  of  stones  would  in  the  same  length  of  time,  and  has  done  its  work 
well.     1  consider  your  mills  superior  (for  the  above  named  purpose) 
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to  any  other  grinding  apparatus  that  has  fallen  under  my  observation. 
In  fact,  the  Company  iiaving  added  nine  mills  to  the  establishment 
since  the  above  named  date,  showing  conclusively  in  what  estimation 
they  are  held." 

The  testimonial  of  Stephen  Waterman,  Block  Manufacturer,  105 
Murray  street,  New  York,  is  well  worthy  of  remark.     He  says, — 

"In  1840  1  was  connected  with  an  establishment  for  the  manufac- 
turing of  bone.  The  shins,  knuckles,  &c.,  were  valuable  to  grind,  to 
use  as  a  manure.  The  refuse  bone  had  never  been  ground  fine 
enough  ;  in  fact,  it  had  only  been  broken  or  cushed,  and,  in  that 
state,  required  considerable  length  of  time  to  decompose.  Farmers 
of  moderate  means  refused  to  buy,  although  acknowledging  the  value 
of  bone  as  a  manure.  I  made  every  effort  to  procure  a  mill  that 
would  grind  bones  fine — I  examined  and  made  inquiry  of  every 
description  of  mills,  and  witnessed  some  very  ingenious  experiments 
that  were  made  ;  but  they  were  all  attended  with  one  uniform  result, 
viz.  a  complete  failure.  In  some  of  the  mills  1  tried,  the  bone  could 
be  groimd,  but  they  would  not  deliver  it— the  bone  would  remain 
where  it  was  cut,  and  immediately  form  a  smooth  surface  on  the 
plate,  stone,  or  rasp,  and,  in  some  instances,  heat,  and  take  fire,  espe- 
cially if  it  were  in  any  way  connected  with  wood.  I  accidentally 
heard  that  James  Bogardus,  of  New  York,  had  invented  an  Eccentric 
Mill,  that  could  grind  bone  or  any  thing  else. 

"I  mention  the  facts  above  stated,  to  show  what  his  mill  had  to 
contend  with  in  the  grinding  of  bones.  I  procured  one  of  Bogardus' 
mills,  and  had  it  put  in  operation.  It  was  attended  with  complete 
success,  and  I  found  it  accomplished  every  thing  I  could  desire.  It 
would  grind  bone  of  the  hardest  and  toughest  kind,  and  very  fast, 
too,  say  10  bushels  per  hour,  with  16  inch  plates.  It  would  free 
itself  perfectly,  and  that  is  what  no  other  mill  that  I  have  ever  tried, 
or  met  with,  accomplished.  The  mill  operated  like  shears,  cutting 
every  way,  the  article  ground  striking  the  plate  near  the  centre  until 
it  arrived  at  the  periphery  of  the  plate,  and  was  then  delivered.  I 
ground  4000  bushels  of  bone  fine  with  this  one  mill,  before  the  plates 
wanted  refitting.  This  refitting  is  a  very  cheap  process.  The  re- 
newal of  the  plates,  by  facing  them  with  castings,  costs  less  than  you 
can  pick  an  ordinary  pair  of  stones,  without  considering  the  time  lost 
in  that  operation.  Bones  are  considered  one  of  the  hardest  articles 
ground  ;  and  I  have  ground  5000  bushels  fine  without  changing  the 
plates.  Daring  the  time  I  superintended  this  mill  personally,  which 
was  about  three  years,  I  put  in  two  j)air  of  these  sheathing  plates, 
costing  about  {51.50,  and  when  I  left  it  in  charge  of  others,  it  was  in 
good  condition.  The  last  time  I  was  at  the  place,  it  had  been  run- 
ning over  four  years.  About  two  months  since,  one  of  the  parties 
who  are  now  in  possession  of  the  mill,  told  me  that  it  can  turn  out 
ten  bushels  per  hour,  with  not  more  than  three  horse  power.  In  the 
same  establishment,  l')ur  more  of  Bogardus'  mills  were  ordered,  im- 
mediately atler  the  one  for  grinding  bone  had  succeeded  so  well. 
They  were  used  for  grinding  Printer's  Ink,  Fine  Paints,  Ivory  and 
Bone-Black,  Mustard., &c.,  &.c.^.&c.,  and  thev  gave  entire  satisfactiou. 

29* 
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They  were  kept  running,  without  requiring  any  repairs,  I  consider 
this  mill,  in  an  economical  point  of  view,  the  best  ever  invented.  I 
have  seen  this  mill,  with  about  a  10  inch  plate,  grind  a  bushel  of  corn 
in  a  minute,  I  have  seen  them  hull  rice  with  great  rapidity,  with 
one  mqn  turning  the  mill,  and  that  without  breaking  the  rice,  a  very 
important  point  to  be  gained  m  a  Rice  Hulling  machine,  I  have 
heard  of  various  uses  to  which  these  mills  have  been  applied,  with 
the  same  pleasing  results.  1  have  been  familiar  with  mills,  and 
various  kinds  of  machinery,  for  a  great  number  of  years — I  have  ex- 
amined every  thing  in  the  shape  of  mills  that  I  could  meet  with,  both 
running  and  in  the  Patent  Office,  at  Washington,  and  it  is  my  firm 
opinion,  (and  I  have  heard  the  same  expressed  by  hundreds  of  emi- 
nent mechanics.)  that  it  is  one  of  the  greatest  inventions  of  the  age, 
and  one  of  the  best  mills  ever  made  for  any  purpose.  This  opinion 
is  based  on  my  own  personal  experience  in  its  use,  and  I  consider  it, 
for  the  various  purposes  above  enumerated,  unequalled,  being  kept 
in  order  with  little  or  no  expense,  and  very  portable." 

Extract  of  a  letter  from  A.  A.  Hayes,  Roxbury,  Massachusetts, 
Roxbury  Laboratory,  Feb.  28,  1846. 

Mr.  Bogardus'  mills  have  been  used  for  the  general  grinding  in 
our  chemical  operations,  including  a  variety  of  substances  of  different 
degrees  of  hardness.  They  seem  to  be  admirably  adapted  for  redu- 
cing all  kinds  of  solid  matter  to  powder,  requiring  but  a  small  part  of 
the  power  necessary  for  moving  stone  mills,  and  performing  a  vast 
amount  of  grinding  continuously  and  perfectly.  When  very  hard 
and  brittle  substances  are  used,  the  plates  are  worn  smooth  slowly  ; 
a  comparison  in  this  respect  with  stone  mills,  places  the  iron  mills  far 
in  advance  on  economical  grounds. 

Extract  of  a  letter  from  John  S.  Richards,  Esq.,.  Wilmington,  N. 
C,  April  12,  1846. 

I  arrived  here  on  Tuesday  evening  last ;  and  on  the  following  day 
commenced  arranging  the  corn  mill ;  and  am  gratified  to  add  my  tes- 
timony to  those  already  in  your  possession,  of  the  great  value  of  your 
Eccentric  Mill.  I  timed  it,  and  found  that  it  would  grind  a  bushel  of 
corn  in  six  minutes.  This  mill,  you  will  recollect,  is  one  of  the  small 
size — the  plates  12^  inches.  I  am  well  satisfied  with  it ;  and  have 
to  request  that  you  will  furnish  me  with  some  of  the  new  plates  ex- 
hibited to  me  when  last  in  your  establishment,  I  have  sent  samples 
of  the  meal,  as  ground  in  your  mill,  to  Boston, 

Testimonial  oi  D,  B,  Crockett,  Newark,  New  Jersey,  April  16, 
1S46, 

I  have  used  the  Patent  Eccentric  Mill,  invented  by  Mr,  James  Eo- 
gardus,  for  the  past  four  years,  lor  the  grinding  of  printer's  ink,  paints. 
&c.,  and  have  also  seen  it  used  by  others,  and  I  can  truly  say,  that 
for  all  the  various  purposes  to  which  I  have  applied  it,  for  grinding 
liquid  or  wet  substances,  or  dry,  it  is  unequalled.  From  its  peculiar 
construction,  it  is  admirably  adapted  to  the  grinding  of  substances 
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which  cantiot  be  ground  in  other  mills,  as  the  eccentric  motion,  while 
it  twists,  as  it  were,  the  matter  to  be  ground,  and  not  simply  crushes 
or  rubs  it,  also,  from  its  continual  outward  tendency,  discharges  it  as 
soon  as  it  is  sufficiently  ground,  giving  place  to  a  fresh  supply  ;  thus 
performing  more  work  with  less  labor  than  the  old-tashioned  mill, 
which  has°not  this  power  of  discharging  itself,  but  allows  the  sub- 
stance, in  many  cases,  to  remain  after  it  is  ground,  to  choke  and  im- 
pede its  operation.  I  therefore  take  great  pleasure  in  recommending 
Bo^ardus'  Mill  as  every  way  worthy  of  the  iiigh  encomiums  be- 
stowed upon  it,  believing  that  it  cannot  fail  to  give  satisfaction  to  all 

who  use  It.  ,  ^       •     ^-     •       .• 

I  recommended  the  mill  to  Messrs.  Concklm  &  Co.,  in  Cincinnati, 
while  doing  business  in  that  place  some  three  years  since,  and  pre- 
SLHiie  1  aiiAhe  person  to  whom  they  allude  in  their  letter,  published 
among  otlier  testimonials,  and  I  therefore  accord  with  all  which  they 
state  in  its  praise, 

f  Testimonial  of  Stillman,  Allen  &  Co.,  Novelty  Iron  Works, 
\\v  York,  April  15,  1846. 
This  is  to  certify,  that  we  fully  understand  the  "Eccentric  Univer- 
sal Mill,"  invented  by  Mr.  Bogardus,  and  know  practically  of  its 
operation  in  various  kinds  of  grinding.  In  every  instance  within  our 
knowledge,  it  has  been  entirely  successful ;  and  we  believe  it  to  be 
one  of  the  most  useful  and  valuable  machines  for  the  purposes  for 
which  it  is  intended. 

We  have  had  occasion  to  send  them  to  the  West  Indies  and  Lou- 
'ismna,  for  the  purpose  of  grinding  sugar  ;  and  their  performance  has 
bHu  so  satisfactory,  that  orders  for  more  have  been  received  ;  and 
we  expect  a  large  demand  for  that  object. 

Testimonial  of  M.  H.  Post  &  Co.,  Essex,  Connecticut,  April  I7th, 
1846. 

We  have  had  in  constant  use  one  of  Bogardus'  Patent  Eccentric 
Mills  for  grinding  bone  for  manure.  For  several  years  v/e  have  been 
subjected^to  great  loss  for  the  want  of  this  mill.  Before  we  obtained 
it,  no  use  could  be  made  of  the  large  quantities  of  chip-bone  which 
accumulated  oi»  hand  in  working  the  bone.  This  chip-bone  was 
worthless,  as  we  could  find  nothing  that  was  capable  of  grinding  it 
fine  for  manure.  After  much  study  to  invent  a  mill,  and  much 
trouble  and  expense  to  examine  mills  for  grinding  hard  substances, 
we  concluded  to  give  it  up  as  a  failure  ;  but  accidentally  learning 
that  Mr.  Bogardus  had  invented  a  mill  that  would  grind  bone,  led  us 
to  give  one  a  trial,  which  resulted  in  success,  and  even  greatly  ex- 
ceeded our  expectations.  The  mill  used  is  of  the  small  size  ;  h  turns 
out  10  bushels  per  hour  with  great  ease.  In  fact,  we  know  not  how 
to  do  without  it.  It  is  decidedly  the  only  mill  that  can  be  relied  upon 
for  grinding  hard  substances. 

Testimonial  of  Woolsey  &  Woolsey,  New  York  Patent  Sugar  Re- 
finery, May  1,  1846. 

Having  employed  Bogardus'  Eccentric  Mills  in  our  busuiess,  and 
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having  substituted  them  for  other  mills  of  stoae  and  iron,  wa  cheer- 
fully concur  in  the  ophiioii  expressed  by  many,  thai  the  mill  is  a 
valuable  one,  and  for  a  variety  of  purposes  superior  to  any  others 
we  have  seen. 

We  might  multiply  these  statements  from  gentlemen  well  known 
in  our  country,  who  have  given  this  invention  the  test  of  experiment, 
as  R.  L.  &  A.  Stuart,  sugar  refiners,  New  York — Conkling  &  Co., 
Cincinnati, — and  others.  But  we  have  already  trespassed  too  much 
upon  our  hmits.  Those  who  wish  to  make  any  enquiries  in  regard 
to  this  mill,  can  be  answered  by  addressing  a  line  to  James  Bo- 
gardus,  No.  40  Eldridge  street,  City  of  New  York,  or  Hon.  W.  B. 
Maclay,  City  of  New  York.  S. 

[To  be  continued.]  * 

I 

Notice  of  the  Annual  Report  of  the   Commissioner  of  Patents, 
exhibiting  the  operations  of  the  Patent  Office  for  the  year  184^^ 

FOR    THE    JOURNAL    OF    TBE   FHAXKHN    IXSTITUTE.  [0Ml   \ 

Such  is  the  rapid  progress  of  inventions  in  the  United  States,  that 
every  year  increases  the  interest  of  the  report  of  that  department^f  •«r 
the  government.     All  who  are  engaged  in  any  manner  in  industry, 
look  with  deep  interest  to  the  progress  of  inventions,  as  the  surest 
means  of  advancing  their  business. 

In  a  national  point  of  view,  this  department  is  daily  acquiring  more 
importance,  and  it  is  to  be  hoped  that  the  time  is  not  far  distant  whet^  '^y, 
our  statesmen  will  give  it  that  attention  which  it  truly  deser^ps.^^ 
From  almost  total  obscurity  it  has,  within  a  few  years,  forced  il^lf 
upon  the  notice  of  the  public  •,  and  the  vast  amount  of  industry 
evolved  by  mechanical  and  chemical  science,  guided  by  the  genius 
and  enersy  of  a  class  of  heretofore  obscure  and  neglected  inventors, 
has  forced  a  reluctant  acknowledgment  of  the  magnitude  of  the  merit, 
and  the  total  dependence  of  every  branch  of  industry  on  the  progress 
of  inventions ;  and  as  it  must  be  admitted  that  the  great  rivalship  of 
nations  has,  in  a  great  measure,  been  transferred  from  military  force 
to  the  progress  of  the  useful  arts, and  that  that  nation  which  most  en- 
courages inventions  must  take  the  lead  among  the  nations  of  the 
earth,  statesmen  will  be  forced  to  pay  attention  to  a  subject  too  long 
neglected  by  them. 

These  retlections  are  forced  upon  us  by  the  perusal  of  that  part  of 
the  report  of  the  Commissioner  of  Patents  relating  to  the  defects  of 
the  existing  law  of  patents.  This  subject  is  treated  by  the  Commis- 
sioner m  a  masterly  manner,  and  shows  that  he  has  gone  into  the  dis- 
charge of  his  duties  with  a  desire  to  be  useful. 

We  regret  that  the  want  of  space  will  not  permit  us  to  insert  in  the 
present  number  of  the  Journal  the  whole  of  this  able  report  on  the 
defects  of  the  existing  laws;  but  we  promise  it  at  an  early  period  ; 
at  present  we  will  content  ourselves  by  saying  that  the  measures  pro- 
posed by  the  Commissioner  of  Patents  will  entirely  remove  the  exist- 
ing evils,  which  are  of  a  magnitude  not  to  be  appreciated  except  by 
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one  who  has  seen  genius  crushed  to  the  earth,  and  reduced  to  abject 
poverty,  by  the  development  of  ideas  which  have  added  wealth  to 
the  nation,  and  comfort  and  luxury  to  society.  As  a  witness  for 
many  years  of  this  humihating  state  of  things,  we  are  happy  to  ex- 
press our  thanks  to  the  Commissioner  of  Patents  for  the  able  manner 
in  which  he  has  examined  this  subject,  and  presented  it  to  the  notice 
of  Congress. 

The  following  short  extract  from  the  report  will  exhibit  the  opera- 
tions of  the  Patent  Office  for  the  past  year.  K. 

"The  whole  number  of  applications  for  patents  received  during  the 
year  1845,  is  twelve  hundred  and  forty-six.  The  whole  number  of 
caveats  filed  during  the  same  time  is  four  hundred  and  fifty-two. 

The  number  of  patents  issued  in  1845  is  five  hundred  and  two, 
including  six  re-issues,  six  additional  improvements,  and  seventeen 
designs. 

During  the  same  period  four  hundred  and  seventy  patents  have 
expired. 

There  have  also  been  eighteen  applications  for  extensions,  three  of 
which  only  have  been  granted. 

The  receipts  of  the  office  for  the  year  1845,  including  duties  and 
fees  paid  in  on  applications  for  patents,  caveats,  re-issues,  additional 
improvements,  extensions,  and  for  copies,  amount  in  the  whole  to 
^51,076-14;  of  which  sum  §8,223-33  have  been  repaid  on  applica- 
tions withdrawn,  and  for  money  paid  in  by  mistake. 

The  expenses  of  the  office  during  the  year  1845  have  been,  for 
salaries,  i^l5,545-20;  temporary  clerks,  §4,097-09;  contingent  ex- 
penses, including  postage,  $8,224-58  ;  compensation  of  district  judge, 
§100  ;  library,  §813-04  ;  agricultural  statistics,  §2,392-41 ;  amounting 
in  the  whole  to  §31,172-32  ;  leaving  a  net  balance  of  §11,680-49,  to 
be  credited  to  the  Patent  Fund. 

There  has  also  been  expended  daring  the  year  past,  under  the  act 
of  March  3,  1837,  the  sum  of  §2,938-75  for  the  restoration  of  records 
and  drawings,  and  the  sum  of  §593-58  for  duplicate  models. 

The  whole  number  of  patents  issued  by  the  United  States  for  in- 
ventions, up  to  January,  1846,  is  fourteen  thousand  five  hundred  and 
twenty-six. 

The  general  business  of  the  office,  as  well  as  its  receipts,  has,  dur- 
ing the  year  past,  greatly  increased  over  that  of  any  former  year. 
The  excess  of  applications  over  the  number  received  in  1844,  is  two 
hundred  and  one  ;  the  excess  of  caveats  filed  during  the  same  period, 
compared  with  the  former  year,  is  seventy-tivo,  and  the  excess  of  re- 
ceipts, §9,850-08.  The  statement  appended  to  the  report  will  exhibit 
the  progress  of  the  business  of  the  office  from  January  1,  1840,  to  De- 
cember 31,  1845,  inclusive,  and  will  be  interesting,  inasmuch  as  it  fur- 
nishes abundant  proof  that  the  march  of  improvement  in  the  sciences 
and  arts  in  this  country  continues  to  be  rapidly  onward. 

The  balance  in  the  treasury  to  the  credit  of  the  Patent  Fund  on  the 
1st  January,  1846,  was  §182,459-69. 
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Historical  and  Practical  Account  of  the  methods  employed  in  the 
Manufacture  of  Filigrained  or  Filigree  Glass,  and  of  Flint  and 
Crown  Glass, — communicated  by  M.  Bontems,  Director  of  the 
Glass  Works  of  Choisy-le-Roi,  at  a  Special  Meeting  of  the 
Sociit6  d' Encouragement,  April  23,  1845. 

(Continued  from  page  275.) 

To  return  to  filigree  glass,  we  will  say  that  its  manufacture  was 
recommenced  at  the  glass-works  of  Choisy-le-Roi,  and  that  we  re-es- 
tablished the  processes  and  the  manipulations  by  which  it  is  produced. 
A  glass-maker  who  had  a  small  bottle-glass  furnace  in  Choisy,  ob- 
tained from  our  workmen  a  knowledge  of  these  processes,  and  manu- 
factured this  glass  in  small  quantities,  on  his  own  account  and  that  of 
a  glass-dealer  of  Paris,  who  thought  proper  to  take  out  a  patent  for 
filigree  glass  ;  certainly  no  patent  ever  more  completely  justified  these 
words  of  the  new  law,  sans  garantie  du  gouvernement,  (without  the 
guarantee  of  government.)  This  workman  entered  into  the  service 
of  M,  Nocus,  manufacturer  of  enamel,  at  Saint  Mande,  who  has 
given  a  great  extension  to  this  branch  of  industry,  and  has  produced 
filigree  glass,  not,  it  must  be  acknowledged,  as  perfect  as  the  ancient 
Venitian  glass,  with  which  it  cannot  compare  in  finish,  lightness,  re- 
gularity of  threads  or  form,  but  superior  to  what  is  now  made  at  Ve- 
nice. For  some  time  past,  the  glass  establishment  of  St.  Louis  has 
also  undertaken  the  manufacture  of  filigree  glass  ;  this  establishment 
has  produced  a  number  of  articles  with  large  many-colored  rods,  of 
an  agreeable  appearance  ;  as  regards  the  manufacture,  it  works  in 
this  new  article  with  great  ability,  as  well  as  in  glass  with  triple  layers 
of  colors,  cut  or  engraved  ;  justice  to  MM.  Lorrin  <§•  Marcus 
requires  us  to  say  this.  As  we  are  now  speaking  of  colored  glass,  1 
will  mention  some  particulars  relative  to  coloring  it  by  means  of  me- 
tallic oxides,  which  will  appear  new  to  yery  many  of  you. 

1st.  Uxide  of  Manganese. — You  know  that  the  oxide  of  manganese 
gives  a  violet  color  to  glass ;  this  property  has  always  been  made 
available  for  the  purpose  of  correcting  the  Ijlueish-green  or  yellowish- 
green  color  so  common  in  glass;  some  grammes  of  oxide  of  manga- 
nese impart  to  100  kilogrammes  of  glass  a  slight  tint  of  violet,  which 
is  more  agreeable  than  the  greenish  tint.  The  glass-makers  are 
aware  that  this  violet  tint  must  be  slightly  increased,  because  it  be- 
comes less  intense  in  the  annealing  arch.  If  the  oxide  of  manganese 
is  in  excess,  its  effect  is  destroyed  by  throwing  into  the  glass-pot  a 
small  piece  of  arsenious  acid ;  these  results  are  well  known  to  glass- 
makers.  This  being  granted,  among  the  different  leads,  the  oxides 
of  which  are  used  in  the  manufacture  of  crystal,  there  are  some  that 
contain  copper  or  silver;  in  very  small  quantities,  it  is  true,  but  yet 
sufficient  to  give  a  disagreeable  tint  to  glass;  others,  more  rare,  which 
contain  manganese,  and  tiie  miniums  (red  lead)  made  from  these  lasi 
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impart  a  slight  violet  tint  to  the  crystal;  but,  in  this  case  the  manganese 
is  so  combined  that  neither  the  heat  of  the  annealing  arch  nor  even 
arsenic,  unless  in  a  large  proportion  {dose)  alter  this  color.  Leads  con- 
taining manganese  are  much  sought  after  by  manufacturers  of  crys- 
tal, because  they  are  frequently  a  more  effectual  corrective  than  man- 
ganese made  use  of  by  itself;  the  miniums  of  these  leads  are  mixed 
with  other  miniums,  whether  pure  or  containing  injurious  oxides. 

We  will  remark,  that  when  manganese  is  added  in  small  propor- 
tion to  white  glass,  the  weather,  certain  atmospheric  influences,  and 
above  all,  prolonged  exposure  to  a  temperature  slightly  elevated, 
bring  all  the  coloring  power  towards  one  of  the  surfaces,  which  thus 
assumes  a  deep  tint ;  it  is  thus  that  some  Bohemian  window-glass 
has,  after  a  long  exposure  to  the  air,  and  particularly  to  the  sun, 
assumed  a  violet  tint.  I  have  in  my  possession  some  pieces  of  glass, 
into  the  composition  of  which  oxide  of  manganese  entered,  that  after 
remaining  for  some  time  in  the  corners  of  the  annealing  arch,  have 
become  opaque-white  in  the  interior,  in  consequence  of  the  beginning 
of  devitrification,  and  deep  violet  on  one  of  the  surfaces. 

2d.  Oa:i(ies  of  Mangaiiese  and  of  Cobalt.— As  the  oxide  of  man- 
ganese produces  a  violet  color,  and  the  oxide  of  cobalt  a  blue  tint,  it 
might  be  supposed  that  under  ordinary  circumstances  the  addition  of 
these  oxides  in  any  proportions  whatever  to  a  composition  of  glass  or 
crystal,  would  give  a  color  intermediate  to  violet  and  blue,  that  is  to 
say,  an  indigo  more  or  less  blue  or  violet,  according  to  the  propor- 
tions. Nevertheless  such  is  not  the  result ;  in  this  case,  the  effect  of 
the  oxide  of  manganese  is  destroyed,  and  the  glass  remains  blue, 
whether  oxide  of  cobalt,  zaffre  or  azure,  be  made  use  of.  If  a  mix- 
ture of  fragments  of  blue  and  of  violet  colored  glass  be  melted  to- 
gether, the  compound,  instead  of  participating  in  the  two  component 
parts,  will  be  bhie.  There  are,  however,  ores  of  manganese  which 
contain  cobalt ;  I  will  notice,  among  others,  a  manganese  from  Savoy ; 
in  this  case  the  effect  of  the  two  oxides  is  shown  in  the  product, 
which  is  of  an  indigo  color.  Manganese  and  cobalt  may  be  so  coni 
bined  as  to  produce  an  indigo  or  violet  colored  glass  ;  but  then  it  is 
necessary  to  use  in  the  compound  a  large  proportion  of  nitrate  of 
potash  ;  to  replace,  for  instance,  one  half  of  the  alkali  made  use  of  by 
an  equal  quantity  of  nitrate  of  potash.  The  use  of  (his  oxidizing 
substance  sliows  what  takes  place  in  this  operation. 

3d.  Oxides  of  Manganese  and  of  Iron. — The  oxide  of  iron  added 
to  the  composition  of  glass  produces  a  bottle-green  color  :  mixed  with 
the  oxide  of  manganese,  it  does  not  give  to  glass  the  color  which 
would  result  fronflhe  mixture  on  a  pallet  of  a  violet  with  a  bottle- 
green  color;  if  to  a  composition  for  a  deep  violet  some  kilogrammes 
of  oxide  of  iron  are  added,  a  brown  violet  is  produced  ;  if  the  pro- 
portion of  oxide  of  iron  is  gradually  increased,  the  glass  passes  to  a 
color  more  decidedly  brown,  then  to  that  of  an  onion-shell,  and  finally 
to  a  rather  beautiful  yellow  ;  it  is  in  this  way  the  glass  is  colored  that  is 
intended  to  be  drawn  out  iu  fine  threads  to  imitate  gold  in  tissues  of 
glass.     However,  in  this  manner  we  can  never  obtain  glass  of  as  pure 
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and  brilliant  a  yellow  as  that  produced  b}'-  making  use  of  a  salt  or  an 
oxide  of  silver, 

4th.  Oxide  of  Silver. — Silver  is  the  only  metal  the  oxide  of  which 
colors  glass  without  the  addition  of  any  flux,  and  the  more  intensely 
in  proportion  as  the  glass  is  well  compounded,  that  is  to  say,  nearer 
the  perfect  condition  of  its  definite  proportions.  As  silver  has  great 
power,  it  is  divided  by  mixing  its  oxide  with  a  medium  of  ground 
clay  for  instance,  or  oxide  of  iron  ;  a  sort  of  thin  pulp  is  made  of  this 
mixture,  it  is  spread  of  an  equal  thickness  on  the  surface  of  a  sheet  of 
glass,  or  on  certain  surfaces  or  circular  pieces  of  glass  or  crystal,  then, 
after  drying,  it  is  exposed  to  the  heat  of  the  muffle  ;  on  taking  it  out 
of  the  muffle,  the  sheet  of  glass  or  the  pieces  of  glass  or  crystal  which 
are  now  of  a  transparent  yellow  are  brushed,  and  the  powder  which 
is  brushed  off  is  carefully  collected,  for  it  has  still  a  great  coloring 
power.  The  oxide  of  silver  has  so  strong  a  tendency  to  color  glass 
yellow,  that  this  effect  may  take  place  even  when  it  is  cold.  1  have 
a  wide-mouthed  bottle  in  which  were  loiig  kept  the  remains  of  the 
coloring  used  to  tint  window-glass;  this  bottle  at  length  acquired  a 
strongly  marked  yellow  tint. 

5th.  Coloring  by  means  of  Gold. — It  is  known  that  the  purple  of 
Cawm^,  added  in  a  small  proportion  to  a  composition  of  glass  or  white 
crystal,  produces  a  rose  color,  which  reaches  a  ruby-red,  in  propor- 
tion to  the  quantity  added;  but,  what  is  not  generally  known,  is, 
that  the  first  fusion  gives  only  a  white  glass  slightly  tinged  with  yel- 
low ;  when  this  glass  has  been  cooled  and  re-heated,  the  rose  or  red 
color  is  seen  to  develope  itself  in  proportion  as  the  heat  penetrates 
it,* 

Opaline  glass  is  also  transparent  when  first  taken  out  of  the  glass- 
pot,  and  does  not  assume  the  opaline  color  until  after  having  been  a 
little  cooled  and  re-heated;  the  more  frequently  these  changes  of 
temperature  are  repeated  the  more  opaque  it  becomes. 

After  this  digression  respecting  some  of  the  coloring  matters,  I  must 
acknowledge,  that  in  my  opinion,  colored  glasses  and  crystals  are  be- 
coming alarmingly  predominant.  Even  now  white  crystals  appear 
to  be  in  the  minority  in  the  show  rooms  ;  perhaps  tlie  time  may  come 
when  it  will  be  difficult  to  meet  with  them  ;  then  some  man  of  taste 
will  invent  white  transparent  glass  or  crystal  of  a  fine  water,  will 
have  it  cut,  will  make  of  it  mantel  ornaments,  desert  sets  richly 
set  off  by  brass  ornaments,  gilt  by  means  of  the  galvanic  pro- 
cess, and  it  will  be  acknowledged  that  this  crystal  is  far  superior  to 
that  which  is  colored  ;  for,  beyond  question,  white  glass  or  white 
crystal  is  the  perfection  of  the  glass-maker's  art;  to  obtain  this  kind 
of  glass  it  has  become  necessary  to  purify  all  tlie  materials,  to  im- 
prove the  processes  of  fusion,  to  have  recourse  to  all  the  advances 
made  in  physics  and  chemistry  ;  in  this  manufacture  only  have  we 
gone  beyond  antiquity  and  the  middle  ages.  The  improvements  in 
crystal  and  white  glass  have  caused  them  to  be  used  for  optical  pur- 
poses, have  produced  so  many  discoveries,  and  promise  still  more. 

*This  fact,  already  noticed  by  M.  Golfier  Beysserre,  is  mentioned  in  the  memoir 
ol'M.  Schubarth,  published,  page  164  of  the  Bulletin  for  April,  1845. 
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Flint  Glass  and  Crown  Glass. — The  discovery  of  achromatic 
telescopes  is,  unquestionably,  one  of  the  most  important  that  has  been 
made,  ibr  ilie  progress  of  astronomy.  It  does  not  enter  into  our  plan 
to  trace  tlie  history  of  this  discovery,  which  was  foreseen  by  Ealer 
and  realized  by  Jofui  Dollond,  a  celebrated  optician  of  London, 
about  the  middle  of  the  last  century.  We  will  only  say,  that  this  dis- 
covery could  have  been  made,  in  the  last  century,  only  in  England  • 
because  in  that  country  alone  was  manufactured  crystal  with  a  base 
of  lead  possessing  a  greater  density  than  that  of  silico-alkaline  glass. 
The  English  glass-makers  not  being  able,  in  their  bituminous  coal 
furnaces,  to  produce  glass  as  white  as  the  glass-makers  of  France  and 
Bohemia  who  burned  wood,  conceived  the  idea  of  melting  their  glass 
in  covered  glass-pots  or  crucibles,  a  kind  of  large  retorts  in  which  the 
material  of  the  glass  was  not  affected  by  the  smoke  of  the  fuel ;  but 
it  being  impossible  to  raise  it  to  as  high  a  temperature  as  in  the  ordi- 
nary glass-pots,  where  it  receives  directly  the  reverberation  of  the  fur- 
nace, the  English  were  forced  to  begin  by  increasing  the  proportion 
of  alkali,  and  thus  to  produce  glass  of  an  inferior  quality,  more 
deliquescent  and  not  so  white  ;  it  was  then  they  added  a  metallic 
flux,  the  oxide  of  lead,  which  had  been  already  used  in  the  prepara- 
tion of  certain  enamels,  but  not  generally  in  the  manufacture  of  com- 
mon glass.  They  thus  obtamed  a  whiter  and  above  all  a  more  bril- 
liant glass,  than  any  that  had  been  produced  up  to  that  time,  and  a 
more  prompt  fusion.  These  results  determined  definitively  in  Eng- 
latid,  the  adoption  of  minium  (red  lead)  in  the  manufacture  of  white 
glass  for  table  sets.  ¥  *  *  * 

To  return  to  glass  for  optical  purposes :  we  will  say  that  it  was  by 
combining  crystal,  that  is  to  say,  glass  with  a  base  of  lead,  which  is 
called  in  England  flint  glass,  with  the  material  of  window-glass 
known  in  that  country  by  the  name  of  crown  glass,  that  Dollond 
produced  the  objectives  for  the  first  achromatic  telescopes. 

This  distinguished  optician,  and  those  who  first,  in  France,  con- 
structed achromatic  telescopes,  although  they  made  but  small  objec- 
tives, soon  experienced  the  difficulty  of  procuring  flint  glass  homo- 
geneous and  free  from  threads  and  stria;,  which  derange  the  refrac- 
tion and  distort  objects.  The  Academy  of  Sciences  of  Paris  in  vain 
off'ered  a  prize  on  this  subject.  Macguer,  lioux,  Mlut,  director  of  a 
glass  house,  author  of  the  articles  on  glass  in  the  great  Encyclopedia, 
(the  best  which  have  yet  been  written  on  glass  in  a  practical  point  of 
view,)  and  many  other  manufacturers  of  glass,  gave  their  attention 
to  it  without  success.  In  our  day  M.  Darligites  endeavored  to  re- 
solve this  important  problem  with  the  science  and  practical  skill 
which  characterize  him;  but  he  wished  to  improve  flint  glass  by  the 
ordinary  processes  of  manufacture,  without  making  a  special  fusion  j 
unfortunately,  the  report  made  by  M.  Biot  to  the  Academy  of 
Sciences,  on  flint  glass,  presented  by  M.  Dartigues,*  was  approbato- 
ry :  glasses  of  42  lines,  made  of  this  flint  glass,  were  spoken  of  as 
being  at  least  equal  m  quality  to  the  best  of  those  of  Dollond.     M. 

*  See  an  extract  from  this  report,  in  the  Bulletin  de  la  Socittd-  d"  Encourage- 
ment, 10th  year,  (1811,)  pa^e  117. 
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Dartigues  believed  the  problem  to  be  solved,  and  paid  no  further 
attention  to  it.  Certainly  a  glass  manufacturer,  such  as  he,  had  he 
persevered,  would  have  arrived  at  brilliant  results.  The  opticians  of 
England,  France  and  Germany,  however,  always  met  with  the  same 
difhculties  in  procuring  good  flint  glass,  except  of  the  smallest  dimen- 
sions. The  honor  of  resolving  this  important  problem  was  reserved 
for  a  man  who  was  a  stranger  to  science  and  to  glass-making,  but 
endowed  with  that  spirit  of  investigation  and  perseverance  which 
lead  to  discoveries.  Guinand,  of  Brenets,  in  Switzerland,  thought 
that  by  a  process  in  addition  to  that  of  the  usual  manufacture  of  crys- 
tal, a  flint  glass  free  from  stria3  might  be  produced,  and  after  ingenious 
and  laborious  efforts  he  succeeded.  He,  in  the  first  instance,  thought 
that  nothing  would  be  gained  by  the  ordinary  process  of  gathering 
up  {cueillage)  by  the  working  iron ;  that  it  would  be  necessary  to 
melt  in  a  single  pot  or  crucible,  in  a  furnace,  and  to  let  the  furnace  go 
out  when  it  was  judged  that  the  glass  had  reached  the  degree  of  per- 
fection desired,  in  order  to  select  among  the  fragments  of  this  glass 
when  cold,  the  purest  to  serve  for  optical  purposes.  Gtiinajid,  who 
had  visited  glass  houses,  had  observed  that  when  the  glass  was  dis- 
posed to  be  ivavy  (onde)  or  stri?igy  [corde)  an  iron  tool  was  intro- 
duced into  it,  and  it  was  worked  and  stirred  up  with  it  {mdcU)  until 
it  became  so  hot  as  to  render  it  necessary  to  withdraw  it ;  on  this 
datum  he  founded  the  success  of  his  manufacture.  He  conceived  the 
idea,  without  doubt,  of  working  and  stirring  up  {mdder)  his  glass  in 
the  same  way,  from  time  to  time,  with  an  iron  tool,  but  this  opera- 
tion produced  blisters,  bubbles,  or  flaws  ;  he  then  thought  that  if  he 
could  work  and  stir  it  up  with  an  instrument  that  might  remain  in 
the  glass  as  long  as  he  v/ished,  without  affecting  it,  the  problem  would 
be  resolved.  The  result  of  this  operation  is  explained  naturally  :  if 
two  liquids  of  different  natures  are  poured  into  a  glass,  water  and 
syrup  for  instance,  numerous  striai  may  be  perceived,  which  disap- 
pear completely  when  the  whole  is  made  homogeneous  by  stirring 
with  a  spoon. 

Glass,  in  general,  and  particularly  crystal,  composed  of  elements  of 
different  kinds,  alkaline  silicates,  silicates  more  or  less  charged  with 
lead,  and  aluminous  silicates,  arising  from  the  sides  of  the  pot  or  cru- 
cible, should  naturally  present  an  example  of  liquids  of  different  na- 
tures. You  know,  gentlemen,  and  the  analyses  of  your  honorable 
President,  M.  Dumas,  have  proved  it,  that  glass  and  crystal  are  saline 
compounds,  in  which  the  great  law  of  definite  proportions  finds  ad- 
ditional confirmation,  and  that  silex  can  combine  in  different  pro- 
portions with  bases:  nevertheless  it  would  be  in  vain  to  attempt  to 
prepare  glass  agreeably  to  this  law  of  definite  proportions ;  one  por- 
tion of  the  alkali  would  evaporate  at  the  commencement  of  the  fu- 
sian,  before  it  was  combined,  and  would  destroy  the  effect  calculated 
on.  Thus,  on  the  one  hand,  we  are  obliged  to  use  more  alkali  than 
is  intended  finally  to  remain  in  the  glass  ;  on  the  other,  the  effect  of 
the  hquefaction  being  to  precipitate  nearer  the  bottom  the  more  dense 
particles,  that  is  to  say,  the  silicates  containing  the  greatest  propor- 
tion of  lead,  it  is  necessary  to  effect  the  mixture  of  the  different  sili- 
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cates  with  the  greatest  care.  Guinand,  who  was  aware  of  the  ne- 
cessity of  this  working  and  stirring  [mdclage,)  conceived  the  idea  of 
effecting  it  with  an  implement  formed  of  the  same  material  as  the 
glass  pot  or  crucible  :  he  constructed  a  hollow  cylinder  of  fire-clay, 
closed  at  its  base,  provided  on  the  upper  part  with  a  flat  ledge  to 
support  it  on  the  edge  of  the  glass  pot;  after  having  heated  this  cyl- 
inder white-hot,  he  introduced  it  into  the  melted  matter,  and,  insert- 
ing into  the  cylinder  an  iron  rod  with  a  long  handle,  he  could  thus 
stir  up  and  work  it  in  a  continuous  manner,  only  changing  the  iron 
when  it  became  so  hot  as  to  render  him  apprehensive  lest  some  par- 
ticles of  iron  should  fall  into  the  glass.  The  success  of  this  operation 
confirmed  the  hopes  of  Guinaiid,  and  thus  was  produced  the  first 
good  flint  glass  for  achromatic  objectives  of  large  dimensions.  I  shall 
occupy  but  little  time  on  the  subsequent  history  of  this  invention  ; 
Gui?iand  was,  in  the  first  place,  called  on  by  M.  Ulzschneider,  in 
Bavaria,  where,  with  the  assistance  of  the  celebrated  Frauenhoffer, 
he  improved  his  process;  he  subsequently  returned  to  Switzerland, 
where  he  continued  to  make  meltings  of  flint  glass  with  more  or  less 
success.  After  the  death  of  Guinand,  it  was  feared  in  France  that 
he  had  taken  with  him  to  the  grave  the  secret  of  his  manufacture; 
but,  on  the  one  hand,  his  processes  continued  to  be  practised  atBene- 
dictbeuren,  in  Bavaria  ;  on  the  other,  Guinand  had  worked  with  the 
assistance  of  his  wife  and  of  one  of  his  sons,  who  continued  in  Switz- 
erland, the  manufacture  of  flint  glass. 

Another  of  his  sons,  a  watchmaker,  at  Clermont,  (Oise,)  who  had 
not  taken  part  in  the  labors  of  his  father,  but  who  had  seen  him  at 
work,  thought  he  might  turn  to  account  the  invention  of  his  father : 
he  was  introduced  to  me  by  M.  Lerehours.  Our  experiments,  under 
the  direction  of  the  younger  Guinand,  produced  no  results  ;  but  I 
was  convinced  of  the  importance  of  working  and  stirring  [mdclage  ;) 
and  taking  charge  of  the  work,  I  succeeded  in  making  several  melt- 
ings of  good  flint  glass,  which  gave  us  a  considerable  number  of 
disks, — among  others  one  of  33  and  another  of  38  centimetres,  which 
we  presented  to  the  Academy  of  Sciences  in  1828.  After  that  time 
M.  Guinand  left  the  glass  house  of  Choisy-le-Roi,  and  we  each  sepa- 
rately labored  to  improve  the  j)rocesses  of  the  manufacture  of  flint 
glass  and  crown  glass.  A  sense  of  gratitude  impels  me  to  add,  that 
the  Society  d''  Encouragement,  which  had  founded  two  prizes  for  the 
manufacture  of  flint  glass  and  of  crown  glass,  adjudged,  in  1840,  these 
prizes  to  M.  Guinaiid  and  myself.* 

*  See  the  Bulletin  of  the  Society,  38th  year,  (1839,)  page  470.  The  processes 
of  M-  Bontems  are  described,  page  400  of  the  Bulletin  for  1840,  and  those  of  M. 
Gmnandt])a.ge  469,  of  the  same  year. 

To  be  Continued. 
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Use  of  Madder  in  Dyeing. 
(Continued  from  page  281.) 

Vil.  Of  the  degree  to  which  it  is  most  advantageous  to  heat  the 
dye- bath. — Experience  has  shown  that  the  more  the  dye  is  heated 
beyond  a  given  temperature,  the  less  coloring  matter  is  extracted,  and 
the  shade  of  the  red  mordants  is  less  bright ;  but  mordants  of  iron, 
tin,  alumina  and  iron,  and  alumina  and  tin,  are  not  affected  by  this 
treatment.  These  facts  being  known,  the  latter  are  always  dyed 
at  the  boiling  point,  and  the  former  at  65°  R.  as  the  maximum ; 
pinks  are  always  dyed  at  from  40  to  55°  R.,  their  tint  being  brighter 
in  proportion  as  the  degree  at  which  they  are  worked  is  low. 

In  order  to  ascertain  the  degree  at  wliich  the  coloring  matter  of  the 
madder  begins  to  unite  with  the  alumina  mordants,  and  also  the  de- 
gree at  which  it  unites  with  them  in  the  largest  proportion,  I  made 
the  following  experiments,  with  the  same  precautions  as  in  the  pre- 
ceding operations: 

No.  1  immersed  at  a  temperature  of  13°  R.,left  an  hour  in  the  bath, 
continually  stirred,  and  then  taken  out: — the  fabric  was  scarcely- 
tinged  with  a  yellowish  tint. 

No.  2  immersed  at  13°  R.,  and  heated  in  one  hour  to  20°  R. — 
same  tint  as  No.  1. 

No.  3         .         .         .         .     30° — a  fine  pink. 

No.  4        .        .        .        .     40° — pink  4  times  as  intense  as  No  1. 

No.  5         .         .         .         .     50° — tint  twice  as  deep  as  No.  4. 

No.  6         ^        .         ..        .     60° — same  as  No.  5. 

No.  7        .        .        .        .     70° — much  deeper  tint  than  No.  Q. 

No.  8        .        .        .         .     80° — same  tint  as  No.  5. 

It  is  therefore  at  13°  R.  that  the  coloring  matter  of  the  madder 
unites  with  fabrics  treated  with  alumina  mordants,  and  at  70°  R.  that 
it  combines  therewith  in  greatest  proportion  ;  this  degree  is  therefore 
the  most  advantageous  for  immersing  the  fabric  to  be  dyed.  As  has 
been  already  observed,  upon  raising  it  to  the  boiling  point,  a  portion 
of  the  coloring  matter  which  had  become  fixed  in  the  cloth,  will  be 
separated  from  it;  so  that  fabrics  treated  with  alumina  mordants 
must  on  no  account  be  dyed  as  high  as  80°  R.  Tlie  time  of  immer- 
sion may,  up  to  a  certain  point,  be  prolonged  instead  of  raising  the 
temperature ;  for  this  reason  pinks  take  a  longer  time  than  any  other 
color.  On  coming  from  the  dye,  the  pieces  are  plunged  in  running 
water  and  well  washed,  to  free  them  from  the  coloring  matter  not 
combined  with  the  mordant,  and  which,  being  merely  deposited  upon 
the  surface  of  the  fabric,  would  stain  the  white  parts  if  suffered  to 
remain. 

After  this  operation,  the  parts  of  the  fabric  to  be  left  white  are  still 
pink  ;  there  are  two  methods  by  which  they  may  be  brought  to  their 
former  whiteness:  according  to  the  first,  economy  must  be  sacrificed 
to  the  beauty  of  the  shades;  and  according  to  the  second,  the  beauty 
of  the  shades  to  economy.     The  first  is  the  method  pursued  in  Alsace^ 
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and  the  second  in  Rouen.  It  is  to  be  regretted  that  the  present  de- 
mand, by  which  everything  is  required  cheap,  forces  the  first  lo  as- 
similate with  the  latter. 

We  will  pass  over  the  method  of  bleaching  by  exposure  in  the 
open  air,  which  is  generally  abandoned  on  account  of  its  long  dura- 
tion, although  its  products  are  perfect. 

The  method  of  bleaching  in  Alsace  consists  in  soaping  the  pieces  at 
50°  or  65°  R.,  in  brightening  them,  as  hereafter  mentioned,  and  after- 
wards boiling  them  once  in  soap.  In  summer  they  are  exposed  in 
the  fields  for  from  three  to  six  days,  according  to  the  fineness  of  the 
weather,  and  they  are  afterwards  dipped  and  soaped  at  the  boiling 
point ;  whilst  in  winter,  when  this  plan  cannot  be  adopted  because 
of  the  frost,  they  are  boiled  several  times  in  soap,  after  brightening, 
until  perfectly  white,  which  requires  sometimes  four  successive  boil- 
ings of  half  an  hour  each.  This  treatment,  which  is  very  expensive, 
is  used  for  small  designs  containing  black  and  red,  or  black,  red,  and 
pink,  which  designs  can  only  acquire  the  beauty  peculiar  to  those  of 
Alsace  by  this  method. 

Pinks,  brightened  very  powerfully  and  afterwards  soaped  under  a 
pressure  superior  to  that  of  the  atmosphere,  always  present  a  perfect 
white,  which  is  not  the  case  with  those  less  brightened,  the  white  of 
wliich  must,  nevertheless,  be  in  the  highest  perfection,  in  order  not 
to  tarnish  the  shade  of  the  design,  wiiich  is  generally  printed  with 
the  cylinder  or  roller,  and  to  dye  afterwards  with  different  coloring 
matters,  which  adhere  to  aU  those  parts  not  sufficiently  bleached. 

We  believe  the  action  of  the  soap  to  be  purely  chemical, — alkalies 
possessing  the  property  of  dissolving  the  coloring  matter  of  madder, 
but  not,  however,  without  altering  it;  and  soap  being  nothing  but  a 
caustic  alkali,  the  action  of  which  has  been  moderated,  by  combining 
it  with  a  fatty  body,  which  retains  the  coloring  matter  and  prevents 
it  from  being  again  taken  up  by  the  fabric.  This  fact  may  be  ascer- 
tained with  certainty  by  decomposing  a  soap-batli,  which  has  been 
well  used,  by  means  of  an  acid, — the  fatty  acids  immediately  ascend 
to  tlie  surface,  tinged  with  orange  ;  the  bath  having  from  red  become 
almost  colorless. 

It  may,  therefore,  be  admitted  that  the  action.of  the  soap,  although 
essentially  chemical,  is  also  in  a  degree  mechanical.  Soap  possesses 
another  advantage,  viz.,  that  of  rendering  the  colors  more  fast,  less 
likely  to  be  attacked  in  brightening,  and  above  all,  that  of  giving 
Ihem  a  brightness  which  they  would  not  otherwise  acquire;  it  is  pro- 
bable that  this  effect  is  owing  to. a  combination  of  fatty  acid,  coloring 
matter,  and  mordant. 

Exposure  to  the  open  air  oxidizes,  as  is  well  known,  the  coloring 
matter ;  and  if  the  pieces  are  too  long  submitted  to  its  action,  the 
colors  grow  faint  and  dull,  and  would  even  entirely  disappear  if  ex- 
posed for  a  longer  time. 

Attempts  have  been  made  to  render  this  treatment  more  economi- 
cal by  using  hypochlorite  of  lime,  either  before  or  after  soaping ; 
which  in  summer  does  away  with  the  third  and  last  soaping,  and  in 
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winter  with  all  the  operations  used  for  bleaching ;  besides,  by  this 
method,  great  economy  of  time  is  effected. 

The  pieces  are  passed  through  the  hypochlorite  immediately  after 
rnaddering,  after  the  first  soaping,  after  brightening,  and  either  before 
or  after  the  third  soaping,  which  finishes  the  operation. 

By  the  first  method,  the  reds  are  much  tarnished,  which  happens 
every  time  they  are  in  contact  witli  soluble  salts  af  lime  ;  black  be- 
comes greyish-brown,  but  a  perfect  white  is  obtained. 

By  the  second,  and  especially  by  the  third,  the  colors  are  much  less 
changed  than  by  the  first. 

The  fourth  is  the  only  one  which  gives  a  fine  white  ground,  and 
tarnishes  the  red  colors  so  little,  that  it  may  be  employed  with  suc- 
cess ;  a  better  result  still  is  obtained  by  substituting  hypochlorite  of 
soda  for  hypochlorite  of  lime;  the  reds  are^  however,  never  so  fine  as 
those  produced  by  soap  alone. 

Hypochlorite  of  lime  does  not  possess  the  least  disadvantage  for 
bleaching  violets  and  puces:  it  is  everywhere  employed  for  that 
purpose. 

The  action  of  hypochlorites  is  also  oxidizing,  but  much  more  active 
than  that  of  the  bases  of  those  salts  and  the  chlorine  which  is  disen- 
gaged therefrom  during  the  operation  upon  the  coloring  matter;  and 
for  this  reason  this  operation  ought  to  be  entrusted  to  experienced 
hands.  Thus,  lor  example,  by  passing  them  for  too  great  a  length 
of  time  through  hypochlorite  of  lime,  the  iron  mordants  will  be 
carried  off  by  the  chlorine,  and  black  and  violet  colors  will  become 
faint;  puce,  which  is  composed  of  mordant  of  iron  and  alumina,  red- 
dens by  the  dissolution  of  the  iron  mordant ;  mordants  of  alumina, 
on  the  contrary,  not  being  attacked  by  the  chlorine,  preserve  all  their 
intensity,  but  are  turned  brown  by  the  lime,  which  is  the  base  of  the 
salt. 

The  method  of  bleaching  practised  at  Rouen  consists  in  alternately 
passing  the  fabrics  through  hypochlorite  of  lime  and  bran,  or  bran  and 
soap.  The  bran  acts  as  an  absorbent,  and  acquires  a  red  color  as  the 
white  parts  of  the  pieces  re-appear:  it  does  not  alter  the  red  coloring 
matter. 

It  has  been  seen  that,  after  dyeing,  the  pieces  are  passed  througli 
bran  or  soap  before  undergoing  the  brightening  process.  This  ope- 
ration merely  consists  in  the  action  of  acids  of  greater  or  less  strength 
upon  dyed  fabrics,  so  as  to  change  the  brick-red  of  those  treated  with 
alumina  mordants  into  a  bright  red,  and  the  black  color  of  those  treat- 
ed with  iron  mordants  to  a  fine  violet. 

To  brighten  alumina  mordants  for  reds,  a  solution  of  tin  in  arjua 
regia  is  employed  ;  for  pinks,  a  solution  of  tin  and  pure  nitric  acid, 
or  else  a  compound  of  equal  weights  of  solution  of  tin  and  sulphuric 
acid  ; — there  is  no  perceptible  diiTerence  in  the  results  obtained  with 
these  various  ingredients. 

Iron  mordants  are  brightened  with  sulphuric  acid,  or  with  a  soki- 
tion  of  tin  ;  this  latter,  acting  more  promptly,  is  rarely  used,  except 
in  cases  where  these  mordants  are  combined  in  the  design  with  mor- 
dants of  alumina,  the  tint  of  wliich  is  required  to  be  preserved. 
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In  order  to  brighten  mordants  of  alumina,  the  pieces  are  rapidly 
plunged  in  a  bath  of  cold  water  at  10°  R.,  to  which  is  added  a  solu- 
tion of  tin,  in  quantity  increasing  in  proportion  to  the  rapidity  of  effect 
and  lightness  of  shade  required.  With  regard  to  the  quantity  of  so- 
Uuion  to  be  employed,  the  temperature  of  the  water  must  be  noticed, 
and  a  less  quantity  added  in  proportion  as  it  is  hotter ;  the  operation 
proceeds,  and  the  pieces  are  turned  or  stirred  for  two  or  three  min- 
utes, in  order  to  spread  the  solution  uniformly  in  the  bath;  steam  is 
then  gradually  introduced,  and  the  bath  heated,  until  the  color  is 
softened  to  the  shade  required.  The  steam-cock  is  then  quickly  shut, 
and  cold  water  introduced  ;  after  which  the  pieces  are  taken  out  and 
washed  in  running  water. 

The  object  of  these  precautions  is  to  prevent  the  colors  from  cloud- 
ing, which  takes  place  when  the  brightening  bath  does  not  act  uni- 
formly upon  the  whole  surface  of  the  piece  ;  the  color  is  therefore 
apt  to  become  clouded  if  the  brightening  bath  be  heated  too  much  or 
too  rapidly, — if  too  much  of  the  solution  be  employed, — if  the  bath 
be  not  stirred  before  immersion,  or  if  the  pieces  be  not  washed  imme- 
diately after  brightening. 

The  action  of  the  brightening  process  is  twofold,  as  it  acts  upon  the 
colornig  matter  and  also  upon  the  mordant  which  fixes  it. 

The  coloring  matter  is  acted  upon  very  powerfully  by  the  solution 
of  tin  ;  nitric  acid  may,  therefore,  be  used,  either  in  combination  with 
it,  or  alone,  in  lieu  of  it.  From  this  it  may  be  conceived  that  the 
brightening  process  acts  by  oxidizing  the  coloring  matter,  which  is 
proved  by  the  yellow  tint  it  receives,  as  is  the  case  with  all  organic 
matters  containing  azote,  when  attacked  by  nitric  acid. 

It  is  generally  suppor-ed  that  the  brightening  solution  acts  also  by 
fixing  upon  reds  a  little  of  tlie  oxide  of  tin,  which  it  holds  in  solution  ; 
this  is  an  error,  since  as  fine  tints  are  produced  with  pure  nitric  acid 
alone,  as  with  the  salt  of  tin. 

The  most  important  action  of  the  brightening  process  is  as  yet  un- 
known ;  it  is  this  : — v/hether  this  operation  changes  the  nature  of  the 
coloring  matter  united  with  the  mordant; — whether  the  excess  is 
thereby  carried  off; — or,  lastly,  whether  a  brown  substance,  which 
tarnishes  the  coloring  matter,  is  thereby  detached.  We  think  that 
this  latter  hypothesis  is  the  most  likely  to  be  the  right  one,  for  when 
attempts  have  been  made  to  saturate  alumina  mordants  by  dyeing 
only,  without  surcharging  them  with  coloring  matter,  in  order  to 
avoid  the  second  hypothesis,  only  a  brick-red  has  been  produced  ; 
although  the  attempt  has  been  made  in  two  v/ays,  by  employing  for 
some  experiments  a  low  temperature,  and  for  others  a  small  quantity 
of  madder.  This  brown  tint  in  madder-dyed  reds,  is  perhaps  pro- 
duced by  tannin  or  gallic  acid  ;.  this  supposition  is  induced  by  the 
fact,  that  alumina  mordants  galled  before  dyeing  are  even  much 
more  brown  than  those  dyed  several  times  in  madder  only. 

Alumina  mordants  are  sometimes  brightened  with  a  mixture  of 
alum  and  cream  of  tartar,  which  would  seem  to  favor  our  second  hy- 
pothesis, if  those  salts  could  not  act  also  by  taking  up  the  mordant 
itself,  or  precipitating  the  tannin  and  gallic  acid. 
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We  have,  in  favor  of  the  second  hypothesis,  the  yellow  tint  which 
the  coloring  matter  acquires  nnder  the  influence  of  nitric  acid,  and 
which  is  converted  into  a  fine  red  by  the  action  of  the  soap  ;  it  is  to 
be  regretted  that  fine  colors  cannot  be  produced  from  the  madder  by 
employing  alum  only,  without  having  recourse  to  nitric  acid.  The 
beauty  of  these  colors  does  not  arise  from  the  acidity  of  tliis  salt,  to 
which  it  might  be  attributed,  as  the  brightening  by  means  of  sulphu- 
ric acid  never  produces  such  fine  reds  as  by  nitric  acid. 

The  brightening  process  must  effect  some  change  in  the  molecular 
arrangement  of  the  coloring  matter,  as  it  is  so  entirely  detached,  that 
it  again  produces  stains  upon  the  white  parts,  which  stains  are  not 
removed  without  great  difficulty,  unless  they  are  soaped  imme- 
diately. 

It  is  to  be  remarked,  that  when,  after  having  brightened  and  soaped 
the  maddered  pieces,  it  is  desired  again  to  operate  upon  them  in  or- 
der to  soften  down  the  shades  and  render  them  lighter,  very  strong 
brightening  solutions  are  requisite  :  it  appears  that  the  coloring  mat- 
ters acquire  great  fixity  by  the  process  of  brightening.  This  fact  is 
only  explained  by  a  change  taking  place  in  the  nature  of  the  coloring 
matter,  and  analogous,  no  doubt,  to  that  of  certain  salts  which  aban- 
don the  last  traces  of  their  acid  or  base  with  greater  difficulty,  in  pro- 
portion to  the  presence  of  a  larger  quantity  of  base  or  acid. 

This  phenomenon  might  also  be  owing  to  a  triple  combination  of 
coloring  matter,  alumina,  and  fatty  matter  (of  the  soap,)  which  would 
not  take  place  until  after  the  brightening  process.  What  confirms 
this  latter  opinion  is,  that  mordants  in  general,  and  especially  thoseof 
alumina,  after  being  soaped,  cannot  be  again  dyed,  as  they  will  not 
take  up  any  more  coloring  matter; — the  mordant  appears  to  be  com- 
pletely saturated. 

When  designs  containing  two  reds— the  lighter  over  the  deeper  one 
— are  brightened  too  much,  the  former  alone  remains,  and  the  latter 
disappears,  because  the  more  base  the  alumina  mordants  contain,  the 
Jess  affinity  they  have  for  the  fabric. 

Iron  mordants  must  be  brightened  with  the  satrve  precautions  as 
those  of  alumina;  it  causes  them  to  assume  a  yellowish  brown  tint ; 
they  must  then  be  washed  in  running  water,  and  immersed  in  an 
alkaline-bath  of  hypochlorite  of  potash.  The  action  is  instantaneous,, 
and  owing  to  the  excess  of  alkali,  of  which  I  assured  myself.  This 
is  another  point  to  be  cleared  up  in  the  history  of  the  coloring  matter 
of  madder. 

Mordants  of  iron,  brightened  and  washed,  (but  not  soaped,)  and 
then  maddered,  are  perfectly  fast,  if  the  action  of  the  acid  lias  not 
been  carried  too  far, — for  in  that  ease,  not  only  is  the  coloring  matter 
destroved,  but  the  mordant  itself  carried  off;  thus  rendering  a  combi- 
nation of  that  and  the  coloring  matter  impossible.  This  fact  proves 
that  the  brightening  process  acts  upon  the  mordant  as  well  as  the 
coloring  matter.  Iron  mordants,  like  those  of  alumina,  are  the  more 
easily  attacked  by  acids,  as  they  are  more  powerful  in  their  action. 
Immediately  after  the  brightening  process,  the  pieces,,  whatever  may 
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be  their  mordant,  are  soaped,  and  then  finished,  and  folded  for  the 
market. 

We  have  not  made  any  remark  with  regard  to  the  numerous  va- 
rieties of  shade  observed  in  the  pieces  at  different  periods  of  the  year, 
although  treated  in  the  same  manner ;  they  may  be  occasioned  by 
such  a  variety  of  circumstances,  that  one  is  at  a  loss  to  what  to  attri- 
bute them.  For  example, — after  having  produced  very  fine  pinks, 
only  dull  ones  can  be  obtained;  splendid  violets  only  furnish  greyish, 
colors ;  this  is  frequently  the  case,  and  happens  from  one  day  to 
another.  The  cause  cannot  be  ascertained  with  certainty  ;  but  it  is 
probable  that  by  profound  study  of  the  coloring  matter  of  madder, 
and  especially  of  its  manner  of  acting,  with  respect  to  the  numerous 
heterogeneous  matters  which  may  be  found  in  the  water,  most  of 
them  will  be  explained. 

It  would  be  very  desirable,  for  the  same  purpose,  to  note  down 
every  day,  the  atmospheric  changes,  the  nature  of  the  water,  and 
other  casualties  during  the  process.  Lond.  Journ.  of  Arts  and  Sci. 


On  the  Rotaiion  of  a  Ray  of  Light  by  Magnetic  force. 

The  well  known  oxy-hydrogen  light  of  Drummond  supplied  the  ray. 
This  light  was  so  directed  by  an  arrangement  furnished  by  Mr. 
Darker,  as  to  make  distinctly  visible,  over  the  whole  theatre,  all  the 
phenomena  of  circular  polarization  which  were  required  to  illustrate 
Prof  Faraday's  newly  discovered  principle.  A  beam  of  common 
light  was  shown  to  be  separable  into  two  distinct  rays  of  polarized 
light ;  and  the  prtrperties  of  these,  and  their  relation  to  each  other, 
were  repeatedly  demonstrated  to  the  spectators.  Such  being  the  sub- 
ject of  his  operations.  Prof  Faraday  next  exhibited  the  nature  and 
extent  of  the  force  employed  to  accomplish  his  results.  That  force  is 
magnetism  derived  from  an  electro-magnet  of  immense  size  and  pow- 
er. The  magnet  used  was  a  half  link  of  the  former  East  India  moor- 
ings, surrounded  by  several  coils  of  thick  copper  wire,  and  the  source 
of  electric  power  was  Grove's  battery,  about  twenty  cells  of  which 
were  employed  on  this  night.  To  give  an  idea  of  the  force  of  this 
electro-magnet.  Prof  Faraday  mentioned  that  once,  while  he  was  at 
work  in  the  laboratory,  an  iron  candlestick  which  happened  to  be 
standing  on  the  table  near  its  poles,  instantly  flew  to  them,  attracted 
with  such  violence  as  to  displace  or  breaU  everything  in  its  way. 
The  great  experiment  of  the  evening  was  then  successfully  tried.  A 
prism  of  heavy  glass  was  so  adjusted  between  the  poles  of  the  mag- 
net as  to  receive  the  oxy-hydrogen  light  after  it  had  been  polarized, 
and  before  it  was  depolarized  by  Nicholl's  eye-piece.  The  follow- 
ing facts,  demonstrating  the  magnetism  of  light,  were  then  exhib- 
ited :— 

1.  As  to  the  rotaiion  of  the  ray, — A  polarized  ray,  having  been 
extinguished  by  the  depolarizing  plate,  was  instantaneously  restored 
when  the  magnetic  current  was  sent  through  the  prism  through  which 
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the  ray  was  transmitted  :  and  conversely,  the  polarized  ray,  when, 
by  the  common  adjustments  of  the  plate,  it  had  been  made  visible, 
was  extinguished  by  the  force  of  the  current. 

3.  As  to  the  relations  of  this  electro-magnetic  power  to  other  laws 
of  polarized  light. — The  rotation  having  been  established,  it  was 
shown,  (a)  that  the  direction  of  the  rotation  was  absolutely  depend- 
ent on  that  of  the  magnetic  force.  (6)  That,  while  in  common  circu- 
lar polarization,  the  ray  of  light  always  rotates  in  the  same  direction 
luifh  regard  to  the  observer  (to  whatever  part  of  the  medium  his 
view  may  be  directed,)  it  is  very  different  in  the  state  of  the  ray  in- 
duced by  this  new  force.  When  brought  under  the  influence  of  the 
magnetic  current,  polarized  rays  always  rotate  in  a  constant  direction, 
with  respect,  not  to  the  observer,  but  to  the  plane  of  the  magnetic 
curves. 

Prof  Faraday  concluded  by  throwing  out  some  general  notions  as 
to  the  possible  development  of  these  researches  in  the  line  of  future 
investigations.  It  did  not  seem  impossible  to  him  that  the  sun's  rays 
might  be  found  to  originate  the  magnetic  force  of  the  earth,  and  the 
air  and  water  of  our  planet  might  be  proved  to  be  the  dia-magnetic 
media  in  which  this  condition  of  the  force  was  eliminated. 

Trans.  Royal  Soc.  Jan.  23.— Athenaeum, 


Method  of  preparing  Iron  Dross  as  a  substitute  for  Pavi?ig  and 
Building  Stone,  and  for  Pipes. 

A  French  mechanic  formed  the  idea  that  by  subjecting  iron  dross 
to  the  slow  cooling  process,  a  useful  species  of  stone  might  be  ob- 
tained :  and  as  iron  dross,  such  as  the  large  furnaces  yield,  is  a  use- 
less substance,  the  announced  successful  result  of  his  attempts  cannot 
but  be  matter  of  interest,  especially  at  the  present  time,  wheu  the 
smelting  furnaces  of  England  are  in  a  hitherto  unknown  state  of  ac- 
tivity. The  object  which  the  Frenchman  sought  to  accomplish  was, 
to  impart  to  iron  dross  the  compactness  and  hardness  of  granite,  and 
at  the  same  time  to  save  the  cost  and  labor  which  the  hewing  of  the 
real  stone  requires.  To  this  end  he  contrived  to  let  the  iron-refuse, 
while  in  a  fluid  state,  run  itito  iron  forms,  which  were  previously 
brought  to  a  red  heat  by  being  placed  so  as  to  receive  the  superfluous 
flame  which  issues  from  the  mouth  of  the  furnace ;  and  in  order  to 
insure  the  slow  cooling,  these  forms  are  provided  with  double  sides, 
between  which  sand  is  introduced,  which  is  well  known  to  be  a  bad 
conductor  of  heat ;  the  whole  is  then  brought  again  to  a  glow  heat,, 
and  in  like  manner  again  cooled  ofi".  By  this  procedure,  it  is  assert- 
ed, the  discoverer  has  succeeded  in  forming  paving-stones,  flags,  large 
building-blocks,,  and  even  pipes,  of  any  given  form,  of  a  degree  of 
hardness,  equal,  if  not  superior,  to  the  best  hewn  natural  granite,  and 
at  the  most  trifling  cost.  Athenseum. 
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WoodcrofVs  Screw  Propeller. 

WOODCROFT  V.  SMITH. 

The  Judicial  Committee  of  the  Privy  Council  met  March  11,  Lord 
Brougham,  Dr.  Lushington,  the  Duke  of  Buccleuch,  and  Lord  Cot- 
tenham,  being  the  members  present,  to  decide  upon  an  appUcation 
for  the  extension  of  his  patent  made  by  Mr.  Woodcroft,  the  inventor 
of  a  particular  form  of  screw  propeller. 

Mr.  Jervis  appeared  to  support  the  application  ;  and  the  Solicitor- 
General,  besides  watching  the  proceedings  on  behalf  of  the  Crown, 
appeared  in  opposition  on  behalf  of  Mr.  Smith  and  the  Ship  Propel- 
ling Company,  who  have  adopted  his  patent. 

Mr.  Jervis,  in  stating  the  case  for  his  client,  said,  that  the  invention 
for  which  a  renewal  of  his  patent  right  to  which  application  was  now 
made,  dilfered  entirely  from  every  other  kind  of  propelling  screw  in 
existence.  It  was  formed  on  the  principle  of  a  spiral,  represented  by 
the  winding  of  a  circular  line  round  a  cylinder.  The  patent  was 
granted  in  March,  1832,  and  he  now  applied  to  their  Lordships  for 
an  extension.  The  history  of  patents  for  screw  propellers  (of  which 
he  enumerated  the  advantages)  was  as  follows  : — In  1794,  Mr.  Little- 
ton had  taken  out  the  first  patent  for  an  invention  of  that  kind,  which 
he  proposed  working  by  hand  with  the  capstan,  and  which  was  to  be 
either  partially  or  totally  immersed  in  the  water,  according  to  circum- 
stances. The  next  patent  for  a  screw  was  Mr.  Shorter's,  taken  out 
in  July,  1800.  It  consisted  of  the  two  vanes  of  a  smoke-jack,  not 
submerged,  and  adapting  itself  to  the  movement  of  the  vessel  by  a 
universal  joint.  In  1815  Mr.  Trevethic  proposed  the  Archimedean 
or  fixed  screw,  working  in  a  cylinder.  In  July  1816,  Mr.  Millington 
got  a  patent  for  the  application  of  a  smoke-jack  placed  beyond  the 
rudder,  and  worked  with  the  universal  joint.  In  February,  1825, 
Mr.  Perkins  patented  an  invention  for  having  two  vanes,  working  in 
opposite  directions,  placed  at  the  side  of  the  rudder.  In  1829,  Mr, 
Commeraux  patented  a  perfect  one-turn  screw  fixed  parallel  to  the 
keel,  and  held  by  a  stage  erected  for  that  purpose  beyond  the  rudder. 
The  date  of  Mr.  Woodcroft's  patent  was  m  March,  i832,  and  the  dif- 
ference between  his  spiral  and  the  screwof  his  predecessors  was,  ihat 
whereas  the  former  consisted  of  a  straight  line  coiled  round  a  cylin- 
der, the  latter  was  made  by  a  circular  line  so  coiled  round.  The 
effect  of  this  invention  has  been  to  economize  the  power  of  the  engine, 
to  destroy  the  vibration,  and  to  produce  a  greater  speed  with  fewer 
revolutions.  If  a  spiral  worm  was  coiled  round  a  cylinder,  the  an^le 
given  thereby  would  decrease,  and  the  "pitch"  therefore  increased 
throughout  the  length  of  the  shaft.  Mr,  Woodcroft,  in  his  specifica- 
tion, proposed  applying  this  "spiral"  in  different  parts  of  the  ship, 
and  amongst  other  places  before  the  rudder  post,  by  cutting  away  a 
part  of  the  hull.  Mr.  Smith's  patent,  which  was  on  the  application 
of  a  perfect  screw  of  one  turn  placed  in  the  centre  of  the  dead  wood 
was  taken  out  in  May,  1836.  In  1837  Mr.  Ericsson  patented  an  in- 
vention which  differed  from  that  of  Mr,  Perkins  only  in  beino-  sub- 
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merged  and  placed  behind  the  rudder.  In  1S3S,  it  being  ascertained 
that  a  perfect  screw  of  one  or  two  turns  could  not  be  worked  by  the 
obstruction  of  the  back  water,  Mr.  Lowe  took  out  a  patent  for  cutting 
the  screw  into  arms  or  blades,  which  worked  between  the  rudder  and 
the  stern-post.  In  April,  1839,  Mr.  Smith  entered  a  memorandum  of 
disclaimer,  by  which  he  slated  that  he  found  that  a  screw  of  two 
turns  would  not  do,  that  the  true  principle  was  to  take  two  half  turns 
of  a  screw  planted  in  the  centre  of  the  "dead  wood."  After  explain- 
ing the  evidence  that  he  had  to  produce  as  to  the  usefulness  of  Mr. 
Woodcroft's  invention,  Mr.  Jervis  concluded — Having  expended 
1,200/.  and  upwards  in  pushing  his  invention,  and  having  only  re- 
ceived in  return  about  4  30/.,  Mr.  Woodcroft  was  entitled  to  such  a 
renewal  of  his  patent  as  would  enable  him  to  remunerate  himself,  not 
only  for  capital  laid  out,  but  for  the  time  and  talent  which  he  had 
spent  upon  it.  Mr.  Woodcroft  had  made  several  other  inventions, 
and  in  applying  for  a  renewal  of  his  patent,  he  proposed  introducing 
an  improvement  on  the  original  plan,  by  Avhich  to  alter  at  pleasure 
the  variations  in  the  "pitches." 

Mr.  Carpmael  stated  that  he  had  studied  the  subject  of  the  screw 
propeller  for  several  years.  In  the  use  of  ordinary  screws,  the  water 
was  put  in  motion  by  the  first  part  of  the  screw,  and  being  of  the 
speed  of  the  second  part  of  the  screw,  choked  the  screw.  The  advan- 
tage of  this  screw  was  that  the  second  part  was  so  constructed  as  to 
outstrip  the  motion  of  the  water,  so  that  the  instrument  was  an  ope- 
rative one,  whatever  might  be  its  length.  All  other  screws  consisted 
of  a  straight  line  wound  round  a  cylinder,  but  that  of  Mr.  Woodcroft 
was  a  circle,  or  segment  of  it,  wound  round  a  cylinder.  Tredgold, 
in  his  work  on  propulsion,  proposed  that  the  screw  should  go  on  with 
a  decreasing  angle  on  an  increasing  pitch,  but  he  stated  nothing 
about  a  circle  wound  round  a  cylinder,  which  was  Mr.  Woodcroft's 
principle. 

Lord  Brougham  delivered  the  judgment.  On  the  grounds  he  bad 
stated,  their  Lordships  were  of  opinion  that  a  period  of  six  years 
should  be  given  by  way  of  extension  to  the  petitioner.  What  he 
had  said  was  without  reference  to  Mr.  Smith's  invention,  which 
might  be  a  most  ingenious  one. 

Civil  Engineer  and  Architect's  Journal- 


JOUUNAL 

OF 

THE     FRANKLIN    INSTITUTE 

OF    THE 

jState  of  |3£nn0glt)ania, 

AND 

AMERICAN    REPERTORY. 


JUNK,   1  84:6. 


CIVIL    ENGINEERING. 


Correspondence  ivith  the   United  States  Beard  of  Navy  Commis- 
sioners, being  replies  to  their  circular  asking  information  relative 
to  Steam  Navigation,  applicable  to  Government  purposes. 
(Continued  from  page  310.) 


To  Com.  Lewis  Warrington,  President  of  the  Board  of  Navy 
Conimissioners,  Washingto7i : 

Sir, — I  have  had  the  honor  to  receive  your  circular  of  the  3d  of 
September,  containing  certain  inquiries  relating  to  steam  vessels  for 
the  United  States  Navy,  Various  circumstances  have  since  prevent- 
ed me  from  attempting  to  answer  these  inquiries ;  and  I  therefore 
take  this  occasion  respectfully  to  acknowledge  your  communication, 
and  to  state  that  I  propose  to  answer  the  inquiries  at  the  earliest 
period  which  may  be  consistent  with  my  present  avocations. 

It  may  be  proper  for  me,  however,  on  tliis  occasion  to  recommend, 
in  general  terms,  the  low  pressure  engine  working  expansively,  as 
best  suited  to  the  naval  service.  The  particular  class  or  kind  of 
steam  vessel  which  is  desired  being  first  determined  on  by  the  proper 
authorities,  I  would  recommend, — that  the  power  of  the  engine — its 
arrangement  and  adaptation — the  form  and  position  of  the  boilers — 
as  well  as  the  relative  proportions,  model,  weight,  and  mode  of  con- 
struction of  the  vessel  itself,  be  committed  to  one  or  more  competent 
naval  engineers,  to  be  selected  from  among  those  who  have  the  best 
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practical  acquaintance  with  the  progress  and  present  state  of  this  art 
in  America  5  and  who  (having  every  requisite  facihty  and  advisement 
afforded  them  by  the  naval  authorities)  should  alone  be  held  respon- 
sible for  the  results  of  their  labors.  This  being  in  my  view,  the  only 
course  by  which  excellence  can  be  attained,  as  the  best  professional 
opinions,  given  abstractedly  and  applied  at  the  discretion  of  others, 
will  be  most  likely  to  produce  results  which  will  be  found  at  or  be- 
low mediocrity.  A  good  steam  vessel  from  the  bottom  of  the  keel  to 
the  top  of  the  smoke-pipe  or  truck,  constitutes  one  great  and  nicely 
balanced  machine,  of  which  each  single  part  has  important  relations 
to  every  other  part ;  and  it  is  only  by  a  skilful  adaptation  of  these 
parts  and  relations,  to  the  particular  service  in  view,  and  in  a  man- 
ner dictated  by  professional  experience  and  sound  knowledge,  that 
the  best  results  can  be  obtained.  This  combination  or  adaptation 
should,  therefore,  in  each  single  case,  be  arranged  by  those  who  pro- 
fessionally are  best  acquainted  with  the  effects  of  the  various  combi- 
nations of  parts,  in  steam  vessels,  and  who  have  been  most  observant 
of  the  various  causes  of  success  or  failure,  in  the  progress  of  this  most 
important  art. 

I  would  also  state  as  my  opinion  that  the  high  pressure  engine 
ought  never  to  be  used  in  vessels  built  for  the  naval  service;  how- 
ever warm  and  sincere  may  be  the  recommendations  of  its  advocates. 
I  have  been  one  of  the  early  friends  of  this  description  of  engine,  and 
have  had  more  than  twenty  years  experience  and  observation  of  its 
merits  in  navigation,  with  good  knowledge  of  its  employment  in  loco- 
motion, and  with  proper  advantages  for  observing  and  comparing 
these  engines  with  the  various  forms  of  low  pressure  engines. 

I  would  further  and  respectfully  suggest  on  this  occasion,  the  gen- 
eral impropriety  and  danger  of  undertakings  or  attempts  on  the  part 
of  the  government,  to  test,  experimentally,  the  merits  of  the  various 
inventions  and  projects  which  are  brought  forward  by  various  and 
often  estimable  persons  ;  by  whom  all  governments,  as  well  as  our 
own,  are  beset. 

It  is  not  too  much  to  say,  that  scarcely  one  in  a  thousand  of  these 
contrivances  is  worthy  of  serious  preference  or  attention  :  much  less 
of  a  hypothetical  investment  of  monies  which  ought  rather  to  be  ap- 
plied on  measures  of  known  and  established  utility. 

It  can  hardly  be  safe  and  proper  for  the  government  to  pursue  a 
course  which  would  be  carefully  avoided  by  di^icreet  men  of  business 
in  the  conduct  of  their  enterprises  ;  a  course  which,  if  thus  followed, 
is  generally  known  to  prove  highly  injurious  and  loo  often  ruinous  in 
its  consequences.  So  far  as  relates  to  steam  navigation,  the  country 
has  surely  a  right  to  expect  that  the  known  practical  skill  and  expe- 
rience which  we  possess  should  be  first  brought  fully  and  fairly  into 
the  operations  of  the  government,  ere  any  outlays  are  made  for  ob- 
jects which  are  at  present  merely  ideal,  and  which,  so  far  as  superior 
results  are  concerned,  prove  in  almost  all  cases  to  be  only  of  imagin- 
ary value,  I  am,  dear  Sir,  with  high  respect. 

Your  obedient  servant, 

Wm.  C.  Redfield. 

New  York,  October  Q,  1841. 
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To  Com.  Lewis   Warrington,  President  of  the  Board  of  Navy 
Comynissioners,  Washington  : 

Sir, — In  pursuance  of  the  intention  expressed  in  my  letter  of  Octo- 
ber 6th,  I  now  proceed  to  answer  further  the  enquiries  contained 
in  your  circular  of  September  3d,  relating  to  steam  vessels  for  the 
navy. 

The  circular  states  that  the  Board  '"'are  desirous  of  availing  them- 
selves of  the  most  approved  and  efficient  plans  of  engines,  boilers, 
and  their  fixtures."  And  that  with  a  view  to  gain  full  information 
upon  these  subjects,  you  ask  for  opinions  upon  the  following  points 
particularly  : 

1st,  As  to  the  horse  power  of  the  engine. 

2d,  The  kind  of  engine. 

3d,  Should  there  be  a  single  or  double  one  ? 

4th,  Should  it  be  high  or  low  pressure  ? 

I  propose  to  notice  these  inquiries  in  the  order  prescribed. 
ij^s  to  the  horse  power  of  the  engine. 

If  this  inquiry  relates  to  the  conventional  rule  or  standard  for  horse 
power  adopted  by  different  engineers,  I  would  state  my  preference 
for  that  which  assumes  the  raising  of  33,000  pounds  at  the  rate  of 
one  foot  per  minute,  as  equal  to  the  power  of  one  horse.  This  being 
here  considered  as  the  nett  effect,  over  and  above  the  friction  or  other 
loss  in  the  working  parts  of  the  engine. 

But  if  the  question  relates  to  the  proportion  or  quantum  of  ratable 
horse  power  which  should  be  assigned  to  a  steam  vessel  of  given  size 
or  tonnage  for  the  naval  service,  as  seems  to  be  implied,  it  is  then 
one  of  no  easy  solution,  and  requires  a  more  particular  examination. 

It  is  necessary  to  premise  here,  that  a  prospective  estimate  of  the 
horse  power  of  a  given  engine  to  be  placed  in  a  steam  vessel  of  un- 
known qualities,  is  necessarily  uncertain;  and  when  the  engine  is 
put  in  service  it  may  also  become  subject  to  great  variation.  It  is 
found  that  the  effective  power  of  a  given  engine  and  boilers  when 
placed  in  a  steam  vessel,  depends  greatly  on  the  size,  the  lueight,  the 
form,  and  the  proportions  of  the  vessel. 

(1.)  If  the  size  or  tonnage  of  the  vessel  be  so  great  as  necessarily 
to  produce  an  undue  weight  and  resistance  as  compared  with  the 
power  of  the  engine,  the  desired  speed  not  only  fails  to  be  obtained, 
but  the  effective  power  which  would  belong  to  the  engine  under 
proper  arrangements,  is  found  to  be  greatly  reduced.  Thus  if  with 
a  given  force  or  pressure  on  the  piston  a  speed  of  eighteen  revolutions 
per  minute  ought  to  be  obtained,  but  is  found  to  be  only  twelve  revo- 
lutions ;  this  amounts  to  a  deficiency  of  one-third  of  the  effective 
power  which  the  engine  is  calculated  to  afford. 

But,  on  the  other  hand,  the  result  will  be  almost  equally  unfavor- 
able if  the  size  of  the  vessel  be  too  small 'iox  the  entire  weight  of  the 
engine,  vessel  and  equipments.  For,  too  deep  an  immersion  of  the 
vessel  reduces  the  working  power  of  the  engine,  and  lessens  also,  the 
speed  which  the  power  actually  exerted  would  otherwise  obtain. 
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(2.)  If  the  size  or  tonnage  of  the  vessel  should  be  in  proper  pro- 
portion to  the  rating  of  the  engine,  still  the  working  power  of  the  en- 
gine must  depend  greatly  on  the  weight  of  the  vessel  and  its  contents. 
For,  in  view  of  the  foregoing  considerations,  it  is  obvious  that  the 
size,  form,  a-ud  proportions  of  a  steamer  being  given,  both  the  speed 
of  the  vessel  and  the  ivorking  power  of  the  engine  at  a  given  pres- 
sure, must  greatly  depend  on  the  degree  of  immersion  which  may  be 
due  to  the  entire  weight.  The  lower  rate  of  speed  and  loss  of  power 
resulting  from  this  cause  will  be  in  greater  proportion  than  the  rela- 
tive increase  of  weight  or  of  immersed  cross  section  ;  for  the  reason 
that  the  lines  or  angles  of  resistance  necessarily  become  more  unfa- 
vorable as  the  depth  of  immersion  is  increased. 

(3.)  The  effective  power  of  a  given  engine  and  boilers  must  also 
depend  much  on  the  form  of  the  vessel,  other  things  being  equal.  I 
am  now  viewing  this  point  chiefly,  as  it  relates  to  the  acuteness  of 
the  angles  of  displacement  and  r(?-placement  which  the  vessel  pre- 
sents to  the  fluid  through  which  it  is  made  to  pass.  It  is  plain,  that 
with  an  equal  tonnage  and  given  pressure  the  working  power  of  the 
engine  and  the  speed  of  the  vessel  may  be  increased  in  proportion  to 
the  acuteness  of  the  angles  of  displacement,  and  the  contractedness  of 
the  area  of  cross-section  immersed. 

(4.)  But  the  form  or  acuteness  of  the  angles  of  displacement  are 
greatly  controlled  by  the  ratio  of  the  lateral  and  longitudinal  dimen- 
sions of  the  vessel.  Hence  it  follows,  that  such  proportions  as  will 
give  the  smallest  area  of  midship  cross  section,  will  be  found  most 
favorable  to  the  speed  of  the  vessel,  and  the  effective  Vv^orking  power 
of  the  engine,  within  certain  practicable  limits. 

It  may  be  noticed  here,  that  engines  equal  in  size  and  ratable 
power,  are  also  necessarily  controlled  in  their  effective  working  pow- 
er by  the  extent  and  modifications  of  the  heating  surface  of  the  boil- 
ers, the  arrangements  of  the  fire  grates,  chimney,  &,c.,  and  the  skilful- 
ness  of  the  firemen  and  working  engineers. 

It  appears  from  the  foregoing  remarks  that  the  size  or  measured 
tonnage  of  a  steam  vessel  forms,  by  itself,  no  adequate  ground  by 
which  to  estimate  the  power  of  engine  which  ought  to  be  employed: 

It  appears  in  like  manner  that  my  opinion  on  the  quantum  or  pro- 
portion of  horse  power  which  is  due  to  a  vessel  of  given  tonnage  can 
have  little  practical  value,  unless  founded  on  an  accurate  knowledge 
of  the  form,  dimensions,  and  weight  of  the  vessel ;  the  peculiarities 
and  weight  of  the  engine  and  boilers  ;  the  aggregate  weight  or  dis- 
placement of  the  vessel;  and  the  area  of  the  midship  cross  section  to 
be  immersed,  both  at  common  and  full  load.  In  sliort,  all  these  re- 
sults and  proportions  should  be  thoroughly  canvassed  and  determined 
by  a  competent  and  skilful  naval  engineer,  before  being  carried  into 
execution. 

The  kind  of  engine. 

Taking  this  inquiry  in  its  connexion  with  the  third  and  fourth,  I 
consider  it  to  refer  mainly  to  the  different  forms  and  circumstantial 
arrangements  of  the  so  called  low  pressure  engine.  There  is,  un- 
doubtedly, room  for  a  judicious  choice  in  the  forms  and  arrangements 


Steam  Navigation.  365 

referred  to.  For  purposes  merely  commercial,  I  prefer  the  upright 
engine,  either  with  the  lever  beam  and  one  connecting  rod,  as  in  the 
best  Hudson  river  steam  boats,  or  with  cross-head  and  two  connect- 
ing rods,  essentially  like  the  plan  which  is  often  practiced  on  the  New- 
York  waters. 

An  undue  stress  has  often  been  laid  upon  the  forms  and  position  of 
the  engine,  and  on  the  manner  in  which  the  moving  power  is  trans- 
ferred from  the  piston  to  the  cranks  of  the  paddle-wheel  shafts.  But 
the  effect  produced  through  these  varied  arrangements  will,  in  judi- 
cious hands,  be  substantially  the  same,  the  points  of  difference  being 
chiefly  circumstantial. 

But  in  the  construction  of  war  steamers  it  is  doubtless  desirable  to 
place  as  much  of  the  engine  below  deck  and  the  water  line  as  can 
tlius  be  usefully  acconmiodated.  For  this  object,  and  for  the  greater 
simplicity  and  security  of  the  principal  working  paits,  as  welt  as  for 
the  advantageous  rednction  of  weight,  I  think  the  inclined  rectilinear 
arrangement,  like  that  adopted  for  the  United  States  steamer  Mis- 
souri, entitled  to  preference:  subject  to  such  modifications  as  may  be 
dictated  by  experience  and  observation,  and  by  the  size,  form,  and 
weight  of  the  vessel.  This  arrangement,  however,  occupies  a  greater 
length  than  can  well  be  appropriated  in  passenger  vessels  ;  but  affords 
a  corresponding  distribution  of  the  weight;  and  has  other  advanta- 
ges, sufficient,  in  my  view,  to  authorize  its  frequent,  if  not  general 
adoption  in  steam  vessels  for  the  naval  service.  It  is  proper  to  add, 
that  I  greatly  prefer  the  use  of  a  long  stroke,  such  as  is  found  in  the 
best  New  York  engines,  Noi  on  account  of  any  imaginary  gain  ot 
power,  which  it  may  be  deemed  to  afford,  but  for  the  more  advanta- 
geous and  effective  use  of  that  measure  of  power  which  the  boilers 
afford.  The  chief  practical  advantage  of  the  long  stroke  probably 
arises  from  our  being  able  to  use,  with  the  same  boilers,  a  cylinder  of 
greater  capacity,  and  thus  obtaining  a  more  perfect  and  effective 
expansion  than  can  well  be  obtained  in  the  use  of  a  short  one. 

Should  there  be  a  single  or  double  engine  ?^ 
Having  already  noticed  this  question  in  my  fifth  letter  to  Commo- 
dore Perry,  which  letters  have  been  transmitted  to  the  Navy  Depart- 
ment, it  is  perhaps  unnecessary  to  pursue  the  discussion  on  this  occa- 
sion. I  have  therefore  only  to  state  that  I  can  find  no  good  reason 
for  doubting  the  conclusions  which  ate  there  maintained. 

Should  it  be  high  or  low  pressure  ? 
From  the  very  extensive  practice  which  has  been  had  with  both 
high  and  low  pressure  engines  in  American  steam  navigation,  1  have 
been  led  to  consider  the  superiority  of  the  low  pressure  or  condensing: 
engine,  as  now  used  in  the  best  American  steamers,  to  be  as  satisfac- 
torily settled  as  any  other  question  in  practical  and  theoretical  me- 
chanics. In  my  former  letter  to  the  Commissioners  I  have  stated  the 
result  of  my  own  observations  and  experience  in  the  use  of  high  pres- 
sure engines  in  navigation,  I  will  only  add,  that  nearly  all  the  use- 
ful effect  of  high  pressure  is  now  realized  by  working  the  steam  ex- 
pansively in  engines  of  long  stroke^  and  with  much  additional  advan- 
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(age :  while  a  large  measure  of  labor,  expense,  and  inconvenience, 
incident  to  the  high  pressure  engines,  is  happily  avoided. 

I  am  reminded,  however,  in  these  remarks  of  the  apparent  infer- 
ence which  next  follows  the  above  inquiries  in  the  letter  of  the  Com- 
missioners, viz  : — "It  is  believed  that  high  pressure  engines  may  be 
v.sed  on  board  ships  to  advantage,  by  saving  room,  diminishing  the 
cost,  and  decreasing  the  labor." 

As  regards  room,  the  high  pressure  engine,  taken  by  itself,  will 
occupy  somewhat  less  space  than  is  required  for  a  low  pressure  en- 
gine of  like  power  ;  but,  so  far  as  my  own  observations  have  extend- 
ed, both  here  and  elsewhere,  the  boilers  for  a  high  pressure  engine 
require  a  greater  horizontal  space  and  breadth  of  furnace,  than  is  re- 
quired for  a  low  pressure  engine  of  equal  power.  Nor  ami  aware 
that  any  reduction  can  be  advantageously  made  which  will  not  prove 
equally  applicable  to  the  low  pressure  engine. 

A  high  pressure  engine  can  doubtless  be  procured  for  less  cost  than 
a  low  pressure  one  :  and  probably  this  is  the  principal  cause  of  its 
continued  use  in  navigation — especially  in  those  districts  where  there 
is  a  scarcity  of  capital,  and  where  steam  vessels  are  either  lost  or  suf- 
fer ruinous  decay  in  the  average  of  a  very  iew  years.  But,  for  regu- 
lar and  constant  service,  I  cannot  but  dissent  to  the  claim  of  superior 
economy  in  the  high  pressure  engine. 

The  advantage  as  regards  labor,  as  noticed  above,  has  to  me  al- 
ways appeared  to  be  greatly  in  favor  of  the  low  pressure  engine. 
Moreover,  the  diminished  hazard  of  explosion  ;  the  lower  tempera- 
ture of  the  boilers  :  the  shorter  time  which  is  required  to  get  the  low 
pressure  engine  at  work  ;  and  the  greater  uniformity  and  certainty  of 
its  performance — all  unite  to  secure  for  this  engine  an  unhesitating 
preference  in  navigation  and  naval  warfare.  If  there  should  be  any 
exception  it  should  only  be  in  cases  of  emergency,  where  no  other 
sufficient  steam  force  can  be  obtained.  Should  our  country  ever  be 
involved  in  war,  I  would  greatly  desire  that  all  the  steam  vessels  of 
our  enemy  be  propelled  by  high  pressure  engines. 

Notwithstanding  the  suggested  limitation  in  the  inquiries  of  the 
Commissioners  to  ships  of  five  hundred,  six  hundred,  and  seven  hun- 
dred tons,  the  difficulties  already  noticed  are  deemed  sufficient  to  dis- 
suade me  from  any  attempt  to  assign  a  ratio  of  steam  power  or  a  plan 
of  construction  for  engines  suitable  for  these  rates  of  tonnage.  Nor 
ii  such  a  task  rendered  easier  by  the  uncertain  values  of  ratable 
i.orse  power,  nor  by  the  use  of  two  rules  of  tonnage  in  our  country, 
both  of  the  latter  being  subject  to  variations  in  their  practical  applica- 
tion :  while  the  English  rates  of  tonnage,  which  are  often  presented 
to  our  notice,  have  been  founded  on  two  several  methods  of  compu- 
tation, successively  legalized  in  that  country.  The  arbitrary  charac- 
ter of  the  rules  referred  to,  and  the  inconvenience  of  their  application 
for  off-hand  purposes,  have  induced  me  to  propose  a  more  convenient 
and  equally  appropriate  rule  for  steaiu  tonnage,  as  well  as  a  conven- 
tional rule  of  estimation  for  horse  power,  to  which  I  shall  shortly 
refer. 

There  are  few  combinations  of  art  or  science  more  important  than 
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the  proper  construction  of  steam  vessels  and  their  engines,  and  the 
adjustment  of  their  various  parts  in  due  proportion,  each  to  the  other, 
in  one  vast  self-moving  machine,  suited  to  the  class  of  duty  or  service 
which  may  be  had  in  view  ;  and  it  will  be  readily  seen  that  a  safe 
reliance  can  hardly  be  placed  in  detailed  plans  which  have  had  refer- 
ence to  only  one  branch  of  the  desired  combination. 

The  consideration  of  these  difficulties  has  induced  me  to  attempt  a 
series  of  specifications  and  comparisons,  in  tabular  form,  of  the  knowti 
or  estimated  qualities  or  proportions  of  various  steam  vessels,  forming 
several  distinct  classes;  of  which  each  class  may  possess  some  valu- 
able qualities  or  attributes  which  are  desirable  for  steam  vessels  in 
the  naval  service.  From  a  due  consideration  of  the  qualities  and 
proportions  exhibited  in  the  vessels  of  each  class,  and  from  a  careful 
comparison  and  estimate  of  the  average  qualities  of  the  several  classes, 
it  is  hoped  that  some  useful  conclusions  may  be  drawn.  I  purpose, 
therefore,  to  offer  this  table  of  practical  results  as  better  suited,  per- 
haps, to  the  exigencies  of  the  navy  in  the  incipiency  of  this  branch  of 
its  service,  than  any  opinions  of  mine  on  the  points  already  referred 
to. 

In  compliance  with  the  closing  paragraph  of  tiie  letter  of  the  Com- 
sioners,  which  invites  the  free  communication  of  any  practical  conclu- 
sion to  which  my  experience  and  observations  may  have  led,  on  any 
branch  of  this  subject,  I  shall  proceed  to  olTer  some  suggestions  of 
this  character,  chiefly  by  way  of  comment  upon  the  facts  and  com- 
parisons shown  in  the  table,  and  on  the  sea-going-  qualities  of  the 
ckisses  of  vessels  therein  represented. 

In  order  to  this,  however,  and  with  a  desire  also  to  render  the 
table  more  nearly  accurate  in  some  of  its  details,  I  must  ask  for  your 
further  indulgence. 

I  am  sir,  with  high  respect. 

Your  obedient  servant, 

Wm.  C.   Ivedfield. 

New  York,  December  4th,  1841. 


To   Com.  Lewis   Waurington,  President  of  the  Board  of  Navy 
Commissioners,  fVashington  : 

Sir, —  I  have  the  honor  to  transmit  to  the  Navy  Commissioners  the 
table  of  dimensions  and  comparative  qualities  of  steam  vessels  to 
which  I  alluded  in  my  last  communication,  and  proceed  now  to  offer 
some  remarks  on  the  same,  and  on  the  proper  construction  of  steam 
vessels  suited  for  the  naval  service  and  for  coast  navigation. 
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Of  the  steam  vessels  comprised  in  the  table,  class  A  is  intended  to 
represent  the  largest  class  of  war  steamers  which  has  yet  been  con- 
structed ;  together  with  the  most  approved  ana  successful  class  of 
ocean  steamers  now  employed  in  transatlantic  navigation  ;  but  which, 
in  case  of  war,  will  also  be  employed  as  steam  frigates.  Of  the 
tormer,  I  have  selected  the  Gorgon,  steam  frigate,  belonging  to  the 
British  navy,  the  Kamschatka,  lately  built  in  this  city  for  the  Russian 
navy,  and  probably  superior  to  any  war  steamer  in  the  navies  of 
Europe  ;  together  with  the  Missouri,  from  our  own  navy,  superior  in 
size  to  either  of  the  above  named  vessels.  From  the  mercantile  class 
of  steam  ships  1  have  selected  the  Great  Western,  and  also  one  of  the 
four  Halifax  or  Cunard  steamers,  each  of  these  being  perhaps  supe- 
rior in  relative  power  of  engine,  and  probably  in  speed,  to  the  war 
steamers  already  mentioned.  It  is  known  the  four  Halifax  steamers 
are  alike  in  all  respects. 

The  medium  sized  war  steamers,  or  class  B,  are  represented  in  the 
table  only  by  the  United  States  steamer  Fulton,  and  the  two  war 
steamers  lately  constructed  here  on  the  British  plan,  for  the  authori- 
ties of  Cuba.  I  do  not  attach  much  importance  to  the  results  shown 
in  this  class. 

Class  C  consists  of  three  American  steamers  which  are  employed 
on  coasting  routes,  viz, — the  Narragansett,  Neptune  and  New  York; 
together  with  the  South  America,  one  of  the  steamers  employed  on 
the  river  Hudson.  It  is  to  the  qualities  of  this  class  of  steam  vessels 
that  I  shall  more  particularly  invite  the  attention  of  the  Board, — be- 
lieving as  I  do,  that  it  promises  to  be  more  efficient  and  useful  for 
naval  service  and  coast  defence  than  any  other  class. 

Class  D  in  the  table  consists  of  the  steamer  Balloon,  a  very  light 
vessel,  built  solely  for  the  navigation  of  the  upper  part  of  the  Hud- 
son, but  which  has  been  well  proved  in  her  sea-going  qualities  in 
rough  weather,  and  has  been  also  employed  on  Narragansett  bay,  and 
on  James  river  ;  together  with  the  steamer  Gladiator,  which  was 
first  employed  on  the  coast  routes  eastward  of  this  city,  but  now  runs 
regular  trips  on  the  southern  coast,  between  Charleston  and  Wilming- 
ton. This  class,  I  shall  attempt  to  show,  is  also  capable  of  rendering 
most  important  services. 

It  would  have  been  easy  to  have  added  other  examples  of  this  and 
the  foregoing  classes  had  it  consisted  with  the  size  of  the  table,  or 
been  necessary  to  the  immediate  objects  which  were  had  in  view  in 
its  compilation. 

The  English  methods  of  computing  the  tonnage  of  steam  vessels, 
not  being  suited  to  sliow  the  full  size  or  capacity  of  the  vessel,  and 
disagreeing  also  with  American  rules  of  computation,  I  propose  to 
adopt  the  following  as  a  rule  for  obtaining  the  approximate  tonnage, 
viz  : — Multiply  the  length  between  the  perpendiculars  (reckoned 
^rom  the  rabbets  of  the  stem  and  stern  post  at  the  level  of  the  deck  J 
by  the  full  breadth  of  the  hull  at  midships,  and  the  product  by  the 
central  depth  froin  the  top  of  the  deck  beam  to  the  top  of  the  floor 
timbers,  or  of  the  ceiling  thereon  :    divide  this  rjroduct  by  100,  by 


Sleam  Navigation.  371 

separating  the  tivo  right-hand  figures,  and  the  quotient  may  rep- 
resent the  conventional,  or  approximate  tonnage. 

As  the  estimated  working  power  of  marine  engines  will  doubtless 
continue  to  be  expressed  in  horse  power,  and  as  the  power  actually 
obtained  in  practice,  even  with  like  engines,  must  necessarily  be 
variable,  it  seems  desirable  to  obtain,  also,  a  ready  rule  for  this  esti- 
mate and  expression,  founded  on  the  capacity  of  the  cylinder,  or  of 
that  portion  of  it  through  which  the  piston  moves,  at  each  stroke.  I 
have,  therefore,  in  the  construction  of  the  table,  adopted  a  rule  found- 
ed on  this  principle,  and  have  estimated  fourletn  hundred  cubic 
inches  of  the  capacity  aforesaid,  as  being  equal,  approximately  to 
the  power  of  one  horse.  This  rule  affords  results  which  perhaps  cor- 
respond more  nearly  with  the  working  power  of  English  marine  en- 
gines, than  with  those  which  are  found  in  the  best  American  steam 
vessels. 

For  my  estimate  of  the  actual  buoyancy  of  the  several  vessels  in 
the  table,  as  compared  with  their  entire  weight  in  line  17,  I  have 
taken  the  immersion  of  the  midship  cross  section,  both  at  the  greatest 
load  and  at  light  load,  as  being  the  measure  of  weight ;  and  the  float- 
ing area  of  the  same  section,  from  the  water  line  to  the  top  of  the 
beam  ends,  as  being  the  measure  of  surplus  buoyancy.  This  method 
of  computation  is  probably  sufficient  for  the  purposes  of  comparison  ; 
although  the  entire  weight  or  displacement  of  the  vessel  as  compared 
with  the  whole  floating  capacity  between  the  entire  water  line  and 
the  top  of  the  central  beam  ends,  would  show  the  surplus  buoyancy 
more  accurately,  and  would  increase  somewfiat  the  comparative 
buoyancy  shown  in  line  No.  17  of  the  table.  The  waiit  of  room  Itas 
caused  the  omission  of  some  other  comparisons  which  might  be  inter- 
esting and  useful. 

On  examining  the  table  it  will  be  seen  that  a  strong  contrast  is  pre- 
sented in  the  proportions  and  other  qualities  of  the  sleam  vessels  of 
the  classes  A  and  B,  as  compared  with  those  of  the  truly  American 
classes  C  and  D.  This  contrast  is  mainly  foimiled  on  tfie  more  bulky 
proportions  and  greater  weight  of  the  two  first  named  classes. 

One  of  the  most  important  elements  of  proportion  in  a  steam  ves- 
sel is  the  ratio  of  its  length  to  its  breadth  ;  as  will  appear  from  con- 
siderations to  which  I  have  already  alluded.  In  the  class  A,  of  fri- 
gate build,  the  proportion  of  length  to  breadth,  hue  22  of  the  table,  is 
found  to  be  as  5-65  to  one :  while  in  class  C  the  proportion  is  nine  to 
one.  The  proportion  also,  oi depth  to  both  length  and  breadth,  lines 
23  and  26,  afford  us  a  contrast  equally  remarkable  :  while  the  pro- 
portion of  breadth  to  the  draft  of  water,  lines  27  and  28,  are  no  less 
worthy  of  our  attention. 

I  do  not  now  propose  to  examine  all  the  various  practical  results 
which  are  exhibited  in  the  table,  nor  to  point  out  the  many  import- 
ant inferences  which  may  be  drawn  from  the  facts  here  presented  ; 
but  shall  confine  myself  to  a  passing  notice  of  some  of  the  chief  quali- 
ties which  appear  to  claim  our  attention. 

It  is  well  known  that  the  finer  proportions  and  lesser  weiaht  of  the 
steam  vessels  of  classes  C  and  D  ensure  for  them  a  higher  rale  of 
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speed  than  can  be  attained  by  the  vessels  of  the  other  classes,  even  if 
we  allow  to  the  latter,  in  favorable  circnmstances,  the  full  aid  of  sails. 
Nor  can  it  be  donbted  that  snperior  speed  in  ships  or  war  steamers 
must  constitute  a  chief  element  of  success  in  naval  warfare. 

But  unfortunately  there  appears  to  exist  in  the  public  mind,  and 
more  especially  among  men  of  the  naval  profession,  an  unfavorable 
prejudice,  in  regard  to  the  general  security  and  adaptation  of  these 
two  classes  of  steam  vessels  for  naval  or  sea  service.  This  prejudice 
appears  to  be  grounded,  both  on  professional  predilections  and  on 
fortuitous  influences  and  events,  which  have  no  just  connection  with 
the  conclusions  with  which  they  are  associated. 

From  the  very  nature  of  the  employments  and  associations  of  the 
naval  service,  it  follows  almost  necessarily,  that  the  predilections  to 
which  I  have  alluded  must  be  fotmd  to  prevail  more  strongly  with 
the  officers  of  this  service  than  witli  men  of  a  more  varied  experience 
in  navigation.  Hence  it  probably  arises  that  in  the  naval  services  of 
England,  and  of  the  East  India  Company,  the  proportions  and  weight 
of  construction  adopted  for  steam  vessels  are,  in  point  of  excellence, 
much  behind  those  of  the  English  merchant  service.  This  may  be 
seen  by  comparing  the  latest  and  best  steam  vessels  of  the  latter  ser- 
vice, with  the  latest,  and  best  steam  vessels  which  have  been  con- 
structed for  the  regular  services  here  referred  to.  This  superior  ex- 
cellence may  perhaps  be  seen  more  distinctly  in  the  iron  steam  ves- 
sels, in  the  construction  of  which  it  was  easy  for  all  parties  to  escape 
from  the  influence  of  established  methods  or  systems,  and  to  act  in 
more  strict  accordance  with  the  true  principles  of  construction.  The 
best  iron  steamers  constructed  in  England  for  the  merchants,  both  for 
coast  and  oceanic  routes,  contrast  as  strongly  and  as  favorably  with 
those  which  have  been  constructed  to  the  orders  of  the  government 
and  the  East  India  Company,  as  do  the  classes  C  and  D  with  the  two 
heavier  classes  of  our  table. 

The  contrast  between  the  iron  steamers  of  the  public  and  the  mer- 
chants' services,  and  the  favorable  character  which  has  been  gained 
for  iron  steamers  by  adopting  the  principles  of  construction  which  are 
developed  in  classes  C  and  D,  may  be  more  particularly  noticed  on 
some  other  occasion.  But  I  would  beg  leave  respectfully  to  remind 
the  members  of  the  naval  profession  that  nearly  all  the  advance  which 
has  been  made  in  steam  navigation,  from  its  first  introduction  to  the 
present  time,  and  particularly  its  successt'ul  application  both  to  coast 
and  oceanic  voyages,  has  been  in  contravention  of  the  opinions  gen- 
erally entertained  by  nautical  men,  both  here  and  in  Europe.  In 
view  of  this  reminiscence,  we  can  only  regret  that  our  government 
should  have  hesitated  to  adopt  and  carry  out  in  this  branch  of  its  ser- 
vice the  practical  views  of  those  enterprising  and  observant  Ameri- 
cans, by  whose  efi'orts  the  superiority  and  success  of  this  mode  of 
navigation  have  been  maiifly  achieved. 

It  is  due  to  the  present  occasion  that  I  should  notice  more  particu- 
larly some  of  the  common  objections  of  nautical  men  relating  to  the 
adaptation  of  the  lighter  classes  of  steam  vessels  to  coast  navigation, 
and  the  purposes  of  naval  warfare. 


Steam  Navigation.  373 

The  North  American  Review  for  October,  1841,  contains  an  article 
on  the  navy,  written  with  the  candor  and  ability  wliich  so  often  dis- 
tinguish the  pages  of  that  Journal,  and  contributed,  it  we  may  judge 
from  internal  evidence,  by  a  member  of  the  naval  profession,  but 
which,  in  one  of  the  paragraphs,  strongly  exemplifies  the  particular 
prejudice  and  error  which  I  am  now  called  to  notice. 

After  noticing  the  untoward  fact,  tliat  the  English  people  have 
gained  an  ascendancy  by  establishing  a  regular  steitm  communication 
between  America  and  Europe,  the  Reviewer  proceeds  to  allese  as 
follows: — "For  this,  however,  there  was  an  explanation  in  the  fact 
that  the  English,  by  their  position,  were  the  first  to  acquire  the  requi- 
site knowledge  and  practice  m  the  conduct  of  steam  vessels  for  sea 
navigation.  It  is  impossible  for  them  to  launch  a  vessel  except  upon 
the  open  sea.  If  then,  they  used  steam,  it  must  be  upon  bottoms 
fitted  10  navigate  the  ocean.  We,  on  the  contrary,  found  an  ample 
field  for  the  afiplication  of  this  new  power  in  our  great  lakes  and 
rivers,  and  inland  seas,  where,  without  exposure  to  the  storms  of  the 
open  ocean,  stability,  buoyancy  and  capacity,  might  be,  and  were, 
sacrificed  to  speed.  Our  steam  vessels,  accordiiiiily,  are  the  fleetest 
in  the  world,  but  are  wanting  in  the  qualities  of  a  good  sea  boat." 

[N.  A.  Review,  1841,  p-  364-5.] 

The  allegations  contained  in  this  extract  being  sufficient  to  exem- 
plify the  view  I  have  taken  of  nautical  and  current  opinions,  I  pro- 
ceed to  point  out  the  serious  errors  which  are  here  brought  to  our 
notice. 

1st.  It  is  here  alleged  that  the  Euglish  were  the  first  to  acquire 
the  requisite  knowlec/ge  and  practice  in  the  conduct  of  steam  vessels 
for  sea  navigatiiin.  It  is  perhaps  unnecessary  to  ascertain  from 
which  country  a  steam  vessel  first  ventured  upon  the  ocean,  although 
this  honor  has  been  conceded  to  an  American  Engineer,  (see  Russell 
on  steam  navigation,  Edinburgh,  1841,  p.  239,  240.)  13ut  from  the 
first  introduction  of  steam  upon  the  Hudson  up  to  the  time  when  our 
steam  vessels  were  established  on  coast  routes; — when  our  steam 
ships  had  navigated  the  ocean; — and  a  steam  communication  was 
opened  between  New  York,  Havana,  and  New  Orleans; — our  steam 
vessels  were  known  to  be  generally  superior  to  those  of  any  other 
country,  not  only  in  their  size  and  construe.tion,  but  in  their  more 
etiicient  and  skilful  management,  whether  in  rough  or  smooth  navi- 
gation. Since  that  period  our  steamers  have  continued  to  increase 
both  in  numbers  and  in  tonnage,  and  the  practical  skill  with  which 
they  have  been  conducted,  has  often  elicited  the  applause  of  compe- 
tent observers,  both  of  our  own  and  other  countries. 

It  is  true,  however,  that  onr  foreign  commerce  and  intercourse  has 
not  often  been  attempted  in  steam  vessels.  But  it  ought  to  be  known 
that  American  Engineers  have  for  a  long  period  well  understood  the 
practicability  of  transatlantic  steam  navigation,  and  that  Americans 
have  been  deterred  in  past  years  from  this  enterprise  solely  from  the 
conviction  that  it  would  be  in  advance  of  public  opinion  ;  and  that 
from  this  cause,  and  the  opposition  of  existing  interests,  it  would 
necessarily  have  proved  disastrous  to  the  pecuniary  interests  of  those 
Vol  XI,  Shd  Series.— No.  C  —June,  1846,  33 
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who  might  have  engaged  in  it.  The  soundness  of  their  conclusions 
cannot  well  be  doubted  ;  and  unfortunately,  in  addition  to  other  dis- 
couragements, a  law  of  Congress  now  presents  an  additional  obstacle 
to  American  investments  in  this  species  of  navigation.  In  the  mean- 
time, however,  scarce  a  month  or  a  day  has  passed  in  which  the 
much  abused  American  steam  vessels  have  not  been  found  upon  the 
ocean  ;  and  among  those  who  are  best  acquainted  with  the  art,  not  a 
doubt  has  been  entertained  of  our  perfect  ability  to  furnish  the  best 
of  steam  vessels  for  ocean  navigation,  together  with  practical  skill  for 
their  '-conduct,"  of  the  highest  character. 

2d.  It  is  further  alleged  that  if  the  English  used  steam,  it  must  be 
vpon  bottoms  fitted  to  navigate  the  ocean  ;  and  we  are  thus  left  to 
infer  that  the  bottoms  of  our  American  steamers  are  found  to  be  unfit 
for  such  navigation  It  is  unnecessary  to  enquire  what  kind  of  bottoms 
pertained  to  the  English  steam  vessels  in  the  years  previous  to  the 
lime  when,  owing  to  the  discernment  and  efforts  of  a  Scotch  f^mgi- 
neer,  they  first  ventured  upon  deep  sea  navigation.  But  that  the 
bottoms  of  the  grsat  majority  of  English  steamers  have  at  any  period 
been  better  suited  to  sea  navigation  than  those  of  American  steamers, 
is  by  no  means  admitted.  To  those  who  are  skilled  in  steam  navi- 
gation, and  HI  the  qualities  of  American  steamers,  the  contrary 
will  probably  have  appeared,  and  for  the  following  among  other 
reasons : 

(1.)  The  English  cteamers  are  greatly  inferior  in  size  to  those  of 
America.  In  the  "steam  vessels'  inquiry,"  printed  by  order  of  the 
House  of  Commons  in  May,  1839,  we  find  a  general  statement  of  the 
number  and  tonnage  of  the  steam  vessels  in  Great  Britain  and  Ire- 
land, from  which  1  extract  the  following  summary  : — 

256  vessels  computed  to  average  66  fono  each, 

83  "       unregistered  to  average  116  tons  each, 
145       "  "         "         122     «       " 

84  "  "  "         211     '•'       " 
Or  568  steam  vessels  averaging  per  vessel  109  tons. 

63  vessels  computed  to  average  287  tons  per  vessel, 
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Of  the  total  of  these  vessels,  it  is  seen  that  568,  or  say  three-fourths 
of  the  whole  number,  average  but  109  tons  for  each  vessel.  NdW 
among  the  smaller  classes  of  American  steamers,  there  are  probably 
few  which  do  not  exceed  this  average  tomiage.  It  can  hardly  be 
maintained  that  steam  bottoms  of  this  size  can  be  better  -'fitted  to 
navigate  the  ocean"  than  are  those  of  the  great  majority  of  American 
steam  vessels. 

It  will  of  course  be  understood,  that  in  speaking  of  American  steam 
vessels  I  refer  mainly  to  those  of  the  Atlantic  States  and  the  frontier 
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lakes,  and  more  especially  to  those  which  have  been  constructed  in 
New  York,  where  the  first  successful  effort  in  steam  navigation  was 
perfected,  and  where  most,  if  not  all  the  improvements  in  this  art  are 
beUeved  to  have  had  tlieir  origin. 

(2.)  The  proportions  of  the  English  steamers  are  more  unfavorable 
for  ocean  navigation  tlian  are  those  of  the  American  ones.  The 
Eiighsh  steamer  being  propelled  by  two  engines  placed  side  by  side, 
this  arrangement,  together  with  the  room  necessary  for  the  boilers, 
has  required  a  disproportionate  width,  and  the  evil  has  been  increased 
comparatively  by  tiie  onerous  tonnage  dues  to  which  they  are  sub- 
ject, and  the  smaller  earnings  obtained  on  their  more  limited  routes 
of  navigation,  which  has  rendered  necessary  a  restricted  tonnage  and 
capacity  in  most  of  tlie  English  steam  vessels,  as  is  seen  above.  This 
restriction  of  tonnage  being  of  necessity  applied  chiefly  to  the  length, 
produces  a  form  of  bottom  which  is  greatly  unfavorable  for  ocean 
navigation,  especially  in  adverse  winds  and  boisterous  weather.  Ex- 
perience in  steam  navigation  has  also  shown,  that  these  broader  pro- 
portions occasion  a  heavy  rolling  and  laboring  motion  in  a  rough  sea- 
way, from  which  the  finer  proportioned  American  bottoms  are  greatly 
exempted.  The  clumsy  proportions  of  the  English  steamers,  together 
with  a  want  of  adequate  power,  appear  to  have  occasioned  the  loss 
of  a  number  of  these  vessels. 

(3.)  Not  only  have  the  general  sizes  and  forms  of  English  steam 
bottoms  been  found  thus  unfavorable  for  sea  navigation,  but  the 
requisite  strength  in  these  bottoms  has  not  unfrequently  been  found 
wanting. 

3d.  It  appears  to  be  assumed  by  the  reviewer  that  on  our  "great 
lakes"  and  ''inland  seas,"  steam  vessels  are  not  exposed  to  storms  in 
such  a  manner  as  to  test  their  sea-going  qualities  and  the  skill  of  their 
navigators.  Had  the  reviewer  acquired  his  knowledge  of  American 
steam  vessels  by  conducting  their  voyages  in  the  great  lakes,  and  in 
the  stormy  bays  of  Chesapeake,  Massachusetts,  and  Penobscot,  to  say 
nothing  of  the  coasts  of  Cape  Hatteras,  Narragansett,  and  Maine,  he 
might  never  have  doubted  the  sufficiency  of  our  American  navigation 
for  testing  the  sea-going  qualities  both  of  steam  vessels  and  their  con- 
ductors. For  there  are  probably  but  (e\v  seas  more  trying  to  the 
qualities  of  the  vessel  or  navigator  than  are  the  great  lakes.  And 
with  a  steam  vessel  of  sufficient  capacity  for  the  necessary  fuel,  it 
would  by  experienced  men  be  deemed  more  safe  and  easy  to  navi- 
gate the  broad  and  deep  Atlantic.  But  it  is  apprehended  that  few  of 
the  common  objections  which  are  alleged  against  the  American 
steamers  can  have  originated  with  those  who  have  spent  a  portion  of 
their  years  in  tlie  construction  and  conduct  of  these  vessels. 

4th.  It  is  further  alleged,  that  on  our  "great  lakes  and  rivers,  and 
inland  seas,"  the  stability,  hn.oyancy  and  capacity  of  American 
steam  vessels,  might  be,  and  have  been,  sacrificed  to  speed.  I  pro- 
ceed to  examine  those  specific  allegations  in  their  order. 

If  the  requisite  "stability"  of  our  steam  vessels  has  been  sacrificed 
to  speed,  or  to  anv  other  object,  it  has  probably  been  in  vessels  like 
those  of  the  classes  C  and  D  of  our  table  ;  these  being  of  the  classes 
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which  have  proportionally  ihe  smallest  lateral  dimensions.  But  the 
actual  superiority  of  these  classes  in  point  of  stability  over  the  class 
of  heavy  built  steam  sliips  represented  in  our  table,  may  be  seen  in 
line  26  of  the  table,  where  the  proportion  of  breadth  to  depth  of  hold 
in  this  class  is  seen  to  be  as  1-fci  to  one:  while  the  proportion  for 
classes  C  and  D  is  found  to  be  near  2-5  to  one.  Thus  showing  a  dif- 
ference of  ratio  of  tnore  than  fifty  per  cent,  in  favor  of  these  latter 
classes,  in  this  fundamental  element  of  superficial  stability. 

Again,  this  quality  in  finely  modelled  American  steamers  is  exhib- 
ited even  more  demonstrably  in  lines  21  and  28  of  our  table.  Here 
the  proportions  of  breadth  to  draft  of  water,  which,  other  things 
being  equal,  is  nearly  the  true  measure  of  stability,  is  found  to  be  for 
the  steam  ships  at  full  load  2-07  to  one,  while  for  classes  C  and  D  it 
is  respectively  3-8  and  3-4  to  one,  showing  an  average  excess  in  the 
stability  of  the  two  light  classes  of  more  than  seventy  per  cent. 

Besides  these  demonstrative  references,  we  may  also  appeal  to  the 
practical  exhibition  of  stability  which  has  been  afforded  by  the  light 
steamers  named  in  the  table.  Some  of  these  vessels,  on  account  of 
extra  top  weight,  have  small  water  line  sponsings.  But  it  is  well 
known  that  instead  of  carrying  the  engine  and  boilers  below  the  deck 
they  are  for  the  most  part  placed  above  it,  some  of  the  heavy  parts 
of  the  engine  being  thus  elevated  more  than  tfiirty  feet;  while  the 
heavy  boilers  and  fuel  in  most  of  these  vessels  are  not  only  carried 
above  the  deck,  but  upon  their  projecting  guards  outside  the  body  of 
the  vessel.  Beside,s  this,  all  their  freights,  which  sometimes  are 
heavy,  are  usually  carried  above  deck,  and  the  upper  or  hurricane 
deck  is  known  to  be  the  favorite  resort  of  the  passengers.  We  may 
here  perceive  that  neither  ship  bottoms,  nor  English  steam  bottoms, 
are  found  necessary  for  the  stability  of  these  steamers. 

5th.  The  next  specific  allegation  in  connexion  with  the  above,  re- 
lates to  the  buoyancy  of  American  steamers. 

Referring  to  lines  17  and  18  of  the  table,  we  find  an  expression  of 
the  buoyancy  as  compared  with  the  weight  or  displacement,  so  far  as 
this  is  exemplified  by  the  immersion  of  the  midship  cross  section  of 
the  vessels,  and  by  the  height  of  the  deck  beam  ends  above  the  water. 
But  if  the  floating  capacity  above  the  water  line  for  the  entire  length 
af  the  vessel  be  compared  with  the  whole  weight  or  displacement,  the 
odvantage  of  superior  buoyancy  would  show  more  strongly  in  favor 
of  the  finely  modelled  classes.  Reckoned  as  in  the  table,  however, 
we  find  the  ratio  of  buoyancy  to  weight  in  the  class  of  large  steam 
ships  to  be  1-55  to  one,  at  fullest  load  :  while  in  the  classes  C  and  D 
it  is  found  respectively  as  2'11  and  1-8  to  one  :  showing  an  average 
superiority  for  the  latter  classes  of  tiuenty-nine  per  cent,  in  their  rela- 
tive buoyancy,  reckoned  at  midships.  At  light  load,  at  which  the 
comparison  is  more  favorable  to  the  steam  ships,  their  ratio  of  buoy- 
ancy to  weight  is  found  to  be  2-08  to  one :  while  in  the  classes  C  and 
D  it  is  found  respectively  to  be  2-58  and  2-12  to  one,  showing  an 
average  advantage  fbr  the  latter  classes  o{  seventeen  per  cent. 

But  in  addition  to  this,  the  two  finely  modelled  classes  have  a  much 
higher  advantage  in  the  greater  relative  buoyancy,  which  results 
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from  their  greater  proportionate  bearing  upon  the  surface  of  the 
water,  and  their  Hghter  draft  or  immersion.  This  causes  them  to  rise 
more  quickly  and  easily  to  the  approaching  wave,  and  with  far  less 
resistance  and  strain  from  its  impact :  thus  constituting  a  most  import- 
ant element  of  seaworthiness,  and  one  of  the  highest  advantage  to  the 
ease  and  safety  of  a  steam  vessel  in  tempestuous  weather.  In  line 
13  of  the  table,  the  centre  of  gravity  of  the  displacement  for  the  steam 
ships  at  their  midship  section,  is  seen  to  be  nearly  seven  feet  below 
the  surface  of  the  water:  while  in  classes  C  and  D  it  is  found  to  be 
only  two  feel  10  iiiches,  and  two  feet  5  inches,  respectively,  showing 
the  relative  buoyancy  of  these  classes  to  exceed  that  of  the  steam 
ships  in  the  proportions  of  more  than  two  and  a  half  to  one. 

The  same  quality  is  developed  with  more  precision,  perhaps,  in 
line  30,  where  the  area  of  bearing  surface  at  the  water  line  of  the 
steam  ships  is  seen  to  be  nearly  in  the  ratio  of  2-8  feet  for  each  ton  of 
the  entire  weight  of  the  vessel  and  its  contents  :  while  the  ratio  of 
bearing  surface  for  classes  C  and  D,  respectively,  is  no  less  than  7-4 
feet  and  nine  feet  per  ton:  showing  a  superiority  over  the  steam 
ships  in  their  ratio  of  relative  buoyancy  of  nearly  thi^ee  to  one. 

Nor  has  this  invaluable  quality  been  found  wanting  in  practice. 
For,  whenever  the  vessels  of  classes  C  and  D  have  encountered  the 
difficulties  and  dangers  of  a  rough  and  tempestuous  navigation,  their 
stability  and  buoyancy  have  been  found  above  all  praise.  A  {qw 
years  since,  when  the  proportions  and  weight  of  construction  adopted 
for  our  coast  steamers  approached  more  nearly  to  those  of  English 
coast  steamers,  and  to  the  common  views  of  nautical  men,  the  rough 
passages  encountered  were  often  complained  of,  both  by  the  naviga- 
tors and  passengers.  But  with  the  changes  of  proportions  and 
weight,  which  are  indicated  in  the  last  classes  of  our  table,  these  diffi- 
cult and  annoying  passages  have  in  a  great  measure  disappeared , 
and  the  same  navigators  now  make  little  account  of  the  rough  winds 
and  seas  which  were  so  troublesome  in  the  former  steam  vessels. 

6th.  We  come  next  to  the  alleged  sacrifice  of  capacity  in  American 
steamers.  This  does  not  mean,  as  I  apprehend,  the  want  of  sufficient 
tonnage  dimensions.  And  it  has  already  been  shown  that  the  supe- 
riority in  average  size  belongs  to  the  American  steamers.  But  the 
probable  meaning  of  the  allegation  is,  that  in  American  steam  vessels 
the  capacity  which  properly  belongs  to  their  tonnage  dimensions  is 
often  injuriously  sacrificed  in  order  to  obtain  greater  speed.  This  is 
a  very  natural  conclusion  for  those  who  have  been  chiefly  conversant 
with  heavy  burthened  ships.  But  in  order  to  exhibit  its  unsound- 
ness, I  again  appeal  for  illustration  to  the  vessels  of  classes  C  and  D 
of  the  table,  as  being  among  those  which  are  best  calculated  to  favor 
the  allegation.  One  of  the  most  decisive  tests  of  the  useful  capacity 
of  vessels  is  found  in  their  actual  floating  capacity,  as  compared  with 
the  usual  weight  of  the  vessel  and  its  contents.  This  quality  has 
been  already  examined,  as  exemplified  inline  17  and  IS  of  the  table  ; 
showing  results  which  are  in  favor  of  these  two  classes  of  American 
steam  vessels.  The  true  reasons  why  the  capacity  of  these  steam 
vessels  is  not  afl'ected  injuriously  by  their  fineness  of  model,  are  the 
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following: — (1.)  Owing  to  tlieir  lighter  construction,  by  means  of 
which  a  lesser  immersion  or  displacement  is  required  for  the  vessel. 
(2.)  The  lesser  weight  of  engine,  boilers  and  fuel,  required  for  vessels 
of  such  weight  and  proportions.  The  only  case  in  which  their  capa- 
city appears  in  an  unfavorable  view,  is  that  of  attempting  to  carry 
fuel  sufficient  for  a  transatlantic  voyage.  But  to  qualify  our  steam- 
ers for  this  additional  duty  must  necessarily  neutralize  or  destroy 
some  of  the  most  valuable  qualities  which  can  pertain  to  a  steam  ves- 
sel ;  and  should  only  be  attempted  in  some  indispensable  cases. 

7th.  We  now  come  to  the  last  and  general  allegation  of  the  re- 
viewer, viz. — that  our  steam  vessels  are  wanting  in  the  qualities  of 
a  good  sea  boat. 

The  error  of  this  allegation  may  have  become  sufficiently  apparent 
in  the  course  of  the  preceding  examination.  There  are,  however, 
some  points  of  practical  comparison  which  are  too  important  to  nau- 
tical men  to  be  passed  over  without  further  notice.  It  is  known  that 
the  x\tlantic  steam  ships,  with  their  boasted  sea-going  qualities,  often 
ship  great  quantities  of  water,  to  the  seeming  jeopardy  of  the  vessel ; 
and  that  the  snug  and  compact  constructions  upon  their  decks  have 
been  sometimes  swept  away  by  the  sea.  In  the  late  October  gale, 
one  of  the  Cunard  steamers  was  thus  roughly  handled:  her  compan- 
ion torn  off — the  leg  of  an  officer  broken — and  several  of  the  crew 
disabled.  I  say  nothing  here  of  the  loss  of  the  ill-fated  President. 
But,  on  the  other  hand,  it  is  well  known  that  some  of  the  steamers 
named  in  classes  C  and  D,  and  others  of  like  character,  have  often 
encountered  the  heavy  gales  of  the  Atlantic  with  impunity. 

There  is,  however,  a  yet  higher  test  of  the  superior  buoyancy  and 
sea-worthiness  of  these  vessels,  which  is  found  in  their  outspread 
guards,  and  slender  and  extensive  constructions  on  their  decks,  which 
a  single  sea,  falling  on  board,  might  sweep  to  destruction.  Hence 
the  conclusion  is  inevitable,  that  these  vessels  always  rise  timely  to 
the  sea,  and  are  never  boarded  by  it,  the  slight  annoyance  of  its  spray 
alone  excepted. 

It  is  believed  that  these  vessels  are  in  truth  the  finest,  if  not  the 
safest  sea  boats  ;  and  it  is  certain  that  they  carry  their  wide  spread 
and  fragile  fixtures  and  constructions  as  if  in  defiance  of  the  power  of 
the  elements,  while  on  board  the  EngHsh  coast  steamers,  as  I  am 
credibly  informed,  it  is  sometimes  found  necessary  to  lash  the  helms- 
man to  his  post  to  prevent  his  being  washed  overboard.  Indeed,  the 
time  will  not  fail  to  arrive  when  the  doubts  and  aspersions  that  have 
been  unremittingly  raised  against  the  sea-going  qualities  of  American 
steam  vessels,  must  become  mingled  with  the  credulous  tales  of  by- 
gone ages. 

The  foregoing  remarks  and  illustrations  are  also  particularly  appli- 
cable to  some  views  which  have  found  place  in  a  valuable  article  on 
steam  navigation  in  the  Mediterranean,  and  on  its  importance  in 
naval  warfare,  which  has  been'published  in  the  Baltimore  American; 
and  is  also  ascribed  to  an  officer  of  the  navy.  I  quote  only  the  fol- 
lowing passage.  Of  the  steam  vessels  of  the  Mediterranean,  the 
writer  says : 
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"  They  are  steam  ships,  and  not  steam  boats,  as  with  us ;  they 
have  hulls  and  models  of  good  sea-worthy,  weatherly  vessels,  and  are 
rigged  with  courses  and  topsails.  Mr.  Rhodes,  the  celebrated  naval 
architect,  has  built  one  steamer  for  the  Turkish  government,  the 
Tahiri  Bahri,  and  she  has  much  the  model  of  our  beautiful  North 
River  boats  ;  but  unfortunately,  as  a  sea  boat,  she  does  not  answer — 
in  a  calm  she  is  uneasy,  and  in  a  sea  she  is  unsafe.  We  saw  her  last 
autumn  in  the  harbor  of  Smyrna,  with  Col.  Hodges,  the  English  Con- 
sul at  Alexandria,  on  board,  who  was  carrying  the  colors  of  Ibrahim 
Pacha  to  the  Sultan,  with  125  officers,  prisoners  of  war;  and  for  this 
service  she  was  selected  in  consequence  of  her  speed  ;  yet  she  was 
said  by  all  to  be  unsafe  in  bad  weather,  and  that  she  would  be  laid 
up  for  the  winter." 

In  all  matters  within  the  personal  knowledge  and  experience  of 
this  writer  we  may  doubtless  place  full  reliance ;  but  on  some  points 
involved  in  this  extract  we  may  well  suppose  that  his  hearsay  infor- 
mation would  necessarily  partake  of  the  views  and  prejudices  of  his 
informers,  probably  officers  of  the  British  navy,  whose  predilections 
for  every  thing  English  are  well  known.  I  say  nothing  here  of  the 
opposition  and  prejudices  arising  from  English  sources,  by  which  the 
late  Henry  Eckford,  and  his  successor,  Mr.  Rhodes,  were  constantly 
beset  at  the  Turkish  capital.  The  Turkish  steamer  here  spoken  of, 
is  about  600  tons  burthen,  and  is  fitted  with  English  engines  of  mod- 
erate power,  and  of  only  four  feet  three  inches  stroke;  and  yet  this 
vessel  was  selected  by  responsible  commanders,  in  preference  to  all 
others,  for  performing  in  autumn  an  important  duty  in  the  stormy 
Levant.  Of  this  steam  vessel's  being  uneasy  in  a  calm,  or  unsafe  in 
a  sea,  I  have  no  knowledge  other  than  is  founded  on  its  known  pro- 
portions, and  its  having  been  built  by  a  pupil  of  Eckford,  with  unre- 
stricted authority.  Probably  Mr.  Rhodes  himself  can  furnish  the 
Commissioners  with  far  more  exact  information  on  these  points  than 
can  be  derived  from  English  sources.  In  American  waters,  how- 
ever, good  steam  vessels  of  the  proportions  of  the  Tahiri  Bahri,  ex- 
hibit in  a  sea-way,  either  in  a  storm  or  calm,  qualities  which  are 
quite  the  opposite  of  the  above  mentioned.  In  regard  to  the  laying 
up,  we  only  know  that  at  a  later  period  of  the  year  following,  this 
steamer  conveyed  eight  hundred  and  fifty  soldiers  from  the  island  of 
Candia  to  the  port  of  Smyrna,  which  was  performed,  and  the  troops 
landed  within  two  days ;  and  was  running  the  next  ivinter  on  the 
stormy  coasts  of  Syria  and  Asia  Minor. 

But  we  are  significantly  told  that  the  steam  vessels  in  the  INIediter- 
ranean  "are  steam  ships,  and  not  steam  boats,  as  with  us."  Now 
there  may  sometimes  be  virtue  in  a  name ;  but  the  vessel  which  can 
best  perform  the  duties  required,  deserves  our  preference,  whether  it 
be  called  ship  or  boat.  This  ship  standard,  if  adopted  for  steam  ves- 
sels, must  necessarily  exclude,  or  greatly  neutralize,  some  of  the  most 
vital  properties  of  a  sea  steamer.  Why  should  the  government  and 
people  of  the  United  States,  with  superior  knowledge  and  experience 
at  their  command,  be  thus  persuaded  to  fall  backward,  and  become 
the  imitators  of  the  slow  and  half-way  progress  of  improvement 
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which  characterizes  the  steam  navigation  of  foreign  countries  ?  thus 
losing  the  advantage  of  years  of  experimental  observation,  and  ex- 
pending millions  of  money  and  invaluable  time  on  vessels  of  second- 
ary or  inferior  character. 

It  may  indeed  be  hard  for  a  practical  man-of-wars'-man  to  manage 
a  steamer  without  the  aid  of  those  cumbrous  nautical  appliances  on 
which  he  has  always  been  accustomed  to  rely  ;  but  a  proper  steam 
vessel  is  always  most  efficient  and  controllable  when  impelled  only 
by  steam.  The  plan  of  combining  the  ship  and  the  steam  boat, 
which  was  adopted  by  Capt.  Rodgers,  for  transatlantic  navigation,  in 
1S20,  may  well  suit  the  habitudes  of  existing  navies;  and  may  pro- 
perly be  admissible  for  some  descriptions  of  service.  But  I  am  per 
suaded  that  the  sooner  steam  vessels  proper,  are  introduced  into  the 
American  service,  the  sooner  shall  we  attain  security  from  foreign  in- 
vasion or  hostile  aggression.  Indeed,  the  opinions  expressed  by 
Commodore  Napier,  of  the  heavy  and  clumsy  quaUtiesof  the  present 
English  war  steamers,  tend  directly  to  these  conclusions. 

Being  prevented,  by  necessary  absence,  from  concluding  my  re- 
marks on  the  lighter  classes  of  steam  vessels,  and  their  particular 
adaptation  and  importance  to  the  naval  service,  I  now  ask  for  the 
further  indulgence  of  the  Commissioners. 

I  am,  sir,  &.C.,  &:c., 

(Signed)  Wm.  C.  Redfield. 

New  York,  December  31,  1841. 

(To  be  continued.) 


Bemovinq  Obstructions  in  Rivers. 
An  interesting  experiment  took  place  at  Portsmouth  on  the  13th 
January,  off  the  Excellent,  Captain  Chads,  on  the  most  speedy  and 
efficacious  mode  of  destroying  a  boom,  which  might  impede  the  pro- 
gress of  boat  squadrons  in  narrow  rivers,  as  in  the  case  of  the  recent 
attack  on  the  pirates  of  Borneo,  by  the  squadron  under  Rear-Admi- 
ral Sir  Thomas  Cochrane.  The  first  experiment  took  place  on  the 
9th,  but  was  on  a  smaller  scale  than  the  present,  consequently  was 
not  so  convincing  or  successful  in  its  results.  On  the  present  occa- 
sion two  line-of- battle  ships' lower  masts  were  taken  from  the  old- 
mast  pond  and  moored  at  a  short  distance  from  the  Excellent.  Six 
turns  of  small  chain-lashing  secured  the  two  spars  in  the  centre  ;  the 
ends  of  the  spars  were  secured  by  two  half  hitches  of  chain,  and  two 
parts  of  the  chain  cable  ran  along  the  spars,  and  were  secured  in  the 
same  manner  round  the  opposite  extreme.  The  spars  being  thus  se- 
cured, as  if  at  the  entrance  of  a  river  or  creek,  to  prevent  intrusion, 
the  operations  now  commenced  to  dislodge  them  : — A  breaker,  con- 
taining 56lb.  of  gun-powder,  was  brought  to  the  spot ;  at  one  end 
were  eight  inches  of  port-fire  passed  into  it,  over  which  was  secured 
a  copper  tube  made  perfectly  water  tight,  and  two  threads  of  quick 
match  being  attached  to  the'upper  end  of  the  port-fire,  and  the  oppo- 
site extreme  brought  through  to  the  mouth  of  the  lube  above  the  wa- 
ter, they  were  ignited,  and  the  breaker  being  thereupon  hauled  and 
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secured  immediately  under  the  spars,  a  sufficiency  of  time  (eight  min- 
utes) was  provided  for  the  boat  to  get  clear  of  the  mass  before  the 
port-fire  reached  tfie  powder,  which  it  did  in  the  time  above  men- 
tioned, when  a  tremendous  explosion  took  place.     On  examining  the 
spars  and  their  fastenings  afterwards,  the  following  was  the  result: — 
14  feet  out  of  the  centre  of  both  spars  were  shivered  into  atoms,  with 
one  of  the  chain-lashings  blown  up  with  the  timbers.     The  same  ex- 
periment was  afterwards  repeated  upon  the  shorter  end  of  the  ob- 
struction, under  the  parts  of  the  chain  cable,  the  result  of  which  was 
that  the  whole  of  the  spars  was  blown  to  pieces.     These  experiments 
were  highly  successful  and  satisfactory.     On  the  following  morning 
a  further  experiment  was  made  upon  the  two  long  ends  of  the  same 
spars,  with  the  chain  cable  wound  round  them,  and  a  hemp  (13  inch) 
cable  hove  "taut"  in  the  intervals,  the  rest  of  the  arrangements  being 
the  same  as  yesterday,  except  the  quantity  of  powder,  I12lb.  being 
used  to-day.     The  result  was  the  total  demolition  of  both  spars,  the 
chain  cable  was  thrown  to  the  bottom,  and  the  hempen  one  blown 
away.     Thus  the  success  of  the  experiments  is  most  unqualified  and 
important.     They  were  performed  at  the  desire  of  Lord  Ellenborough, 
who  had  expressed  to  Captain  Chads,  in  a  letter,  his  opinion  upon  the 
importance  of  naval  officers  becommg  acquainted  with  the  safest  and 
most  speedy  method  of  removing  such  obstructions  as  those  offi^red 
to  the  China  squadron  on  the  late  occasion  of  the  conflict  witli  the 
pirates  in  the  Malvodo  river.     Captain  Chads  personally  superintend- 
ed the  operations  of  the  respective  experiments,  and  which  were  exe- 
cuted by  Lieutenant  Robert  Jenner,  gunnery  lieutenant  to  the  Excel- 
lent, in  a  manner  highly  creditable  to  the  talents  and  ingenuity  of 
that  officer.  Civ.  En-,  and  Arch.  Journ. 
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The  most  plausible  objection  to  the  oscillating  engine  that  we  are 
aware  of  is,  that  the  cylinder  and  stuffing-box  will  speedily  become 
oval,  on  account  of  the  pressure  necessary  to  connnunicate  motion  to 
the  cylinder.  The  existence  of  a  tendency  of  this  kind  cannot  be  dis- 
puted ;  but  it  is  so  small  in  amount  as  to  be  imperceptible  in  practice; 
and  although,  after  a  lapse  of  years,  it  has  been  foimd  that  oscillating 
cylinders  became  slightly  oval,  yet  the  amount  of  ellipticity  is,  for  the 
most  part,  actually  less  than  is  ibund  to  exist  in  the  cylinder  of  com- 
mon side-lever  engines,  after  the  same  amount  of  wear.  This,  in- 
deed, if  the  question  be  considered  attentively,  is  by  no  m^ans  sur- 
prising; for  the  common  parallel  motion,  if  in  the  least  degree  out  of 
adjustment,  will  exercise  a  most  severe  pressure  upon  the  cylinder; 
whereas  the  maximum  pressure  that  can  be  exerted  on  the  oscillating 
plan  is  only  that  requisite  to  overcome  the  friction  of  the  pivots  on 
which  the  cylinder  oscillates,  of  which  the  amount  is  insignificant." 
Upon  the  stuffing-box,  indeed,  the  tendency  to  wear  oval  may  be 
more  operative,  but,  to  counteract  this  tendency,  it  is  made  of  unusual 
depth,  and  a  very  substantial  brass  bush  is  fitted  into  its  interior  por- 
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tion.  The  piston  rod,  moreover,  is  made  of  cast  steel  ;  and,  with 
these  pcecautions,  oscillating  engines  are  found  to  work,  for  a  num- 
ber of  years,  without  inconvenience  from  the  causos  mentioned. 

Many  nautical  men,  and  some  engineers,  have  objected  to  oscil- 
lating engines  on  account  of  the  movement  of  the  cylinder,  which, 
they  imagine,  would  become  a  formidable  evil  in  the  case  of  a  vessel 
rolling  heavily  at  sea.  These  objectors  do  not  seem  to  have  remarked 
that  the  rolling  of  the  cylinder  is  neither  dependent  upon,  nor  propor- 
tionate to,  the  rolling  of  the  ship,  but  is  regulated  exclusively  by  the 
movement  of  the  piston  ;  and  we  really  do  not  see  why  a  mass  of 
matter,  in  the  form  of  a  cylinder,  should  be  more  formidable  or  in- 
tractable in  its  movements  than  a  similar  quantity  of  matter  in  the 
form  of  a  side  lever,  or  in  any  other  shape  whatever. 

It  has  also  been  objected  against  the  oscillating  engine,  that  the 
eduction  passages  are  more  tortuous  than  in  common  engines,  so  that 
the  steam  gets  out  of  the  cylind(;r  less  freely.  We  do  not  believe 
such  to  be  the  fact,  if  the  comparison  be  made  with  the  common  run 
of  marine  engines;  and  in  practice,  no  diminution  of  efficacy  from 
this  cause  is  appreciable.  The  fact  is,  all  the  objections  that  have 
been  raised  to  the  oscillating  engine  are  merely  hypothetical;  they 
are  anticipations  of  defects  to  be  found  out  in  large  engines  on  the 
oscillating  plan,  and  would  probably  be  plausible  enough  to  carry 
some  weight,  were  it  not  the  fact,  that  they  have  been  completely 
controverted  by  experience.  The  remark,  indeed,  is  heard  sometimes 
even  yet,  that  the  oscillating  method  may  do  very  well  for  small  en- 
gines, but  is  of  doubtful  efficacy  for  large  ones.  But  the  definition  of 
large  engines  has  been  continually  changed,  to  escape  the  contradic- 
tion experience  afforded,  and  that  size  is,  in  every  case,  decided  to  be 
large,  which  just  exceeds  the  size  of  the  oscillating  engine  last  con- 
structed. It  is  plain,  however,  that  the  grounds  of  this  scepticism  are 
being  fist  contracted  ;  and,  indeed,  wc  tliink  it  requires  a  little  con- 
troversial intrepidity  to  set  down  engines  of  G2-inch  cylinders,  which 
is  the  size  of  those  of  the  -'Black  Eagle,"  as  among  the  number  of 
small  engines.  And  if  engines  of  this  size  are  found  to  operate  well 
— and  those  of  the  "Black  Eagle"  have  been  found  to  perform  most 
satisfactorily — it  really  appears  to  us  impossible  to  suppose  that  en- 
gines o{  5  or  10  inches  more  cylinder  would  not  be  found  correspond- 
ingly effective.  Ibid. 


Consumption  of  Smoke. 

A  simple,  but  effectual,  form  of  furnace  tor  steam  boilers  has  been 
registered  by  Messrs.  Galloway,  of  Knot  Mills,  Manchester,  and  by 
wliich  it  is  stated  that  the  so  long  desired  object  of  preventing  the 
emission  of  volumes  of  carbon  is  completely  effected  without  valves 
or  air  pipes  of  any  description.  The  boiler  adopted  is  the  old  circu- 
lar one,  the  water  co.npletely  surrounding  the  fire  bars  and  flue  :  in 
this  are  two  distinct  sets  of  fire  bars  with  their  bridges,  behind  these 
one  fine  only  tapers  off  to  a  size  sufficient  for  the  conveyance  of  the 
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vapors,  and,  just  behind  the  bridge,  a  perpendicular  tube  connects 
the  upper  and  lower  portions  of  the  water  through  the  most  power- 
ful part  of  the  heat,  and  thus  causing  a  highly  useful  additional  heat- 
ing surface.  By  this  arrangement,  and  by  firing  each  grate  alter- 
nately, the  black  smoke  from  the  newly  made  or  stirred-up  fire  is 
brought  in  immediate  contact  behind  the  bridge,  with  the  flame  and 
incandescence  of  the  other  fire,  and  thereby  consumed,  passing  up  the 
chimney  in  the  form  of  invisible  vapor,  without  any  complex  ad- 
mission of  air  except  through  the  fire  bars.  We  have  not  yet  been 
able  to  inspect  the  plan,  but  it  is  certainly  exceedingly  simple,  and  is 
stated  to  be  effectual.  Lond.  Minin?  Journ. 


Description  and  Drawings  of  a  Railway  Indicator.     By  William 
Anderson,  Mail-guard. 

The  machine,  as  it  has  been  in  action  for  three  months  past  on  the 
Dundee  and  Arbroath  Railway,  was  exhibited.  The  indicator  shows, 
at  any  moment,  the  number  of  miles  the  train  has  traveled  from  the 
station  at  which  it  started,  as  well  as  the  nuniber  to  travel  to  the  end 
of  the  journey.  It  also  enables  the  engineer  or  any  other  person  in 
the  tram  to  ascertain  at  night  or  in  dense  fogs,  within  a  few  feet  of 
the  particular  spot  on  the  line  upon  which  the  train  is  traveling.  It 
also  tells  the  rate  of  speed,  and  the  different  stations  and  localities 
which  the  train  passes  ;  and  also  the  hour  and  the  length  of  time  it 
takes  to  run  every  mile.  It  was  stated  that  it  would  be  an  effectual 
check  to  careless  or  reckless  driving,  and  would  be  also  a  complete 
check  upon  book-keepers,  conductors,  and  every  other  servant  con- 
nected with  the  train,  as  at  the  end  of  the  journey  it  has  only  to  be 
examined  in  order  to  show  the  time  when  the  train  started — when  it 
reached  every  one  of  the  different  stations — and  the  precise  speed  at 
which  it  had  traveled  during  any  part  of  the  journey  ;  and  were  its 
indications  copied  into  a  book,  this  would  form  a  complete  and  last- 
ing register  of  the  whole  working  on  the  line. 

./?  tail  SigJial  Light,  to  be  attached  to  the  upright  spindle  of  the 
indicator,  was  also  described,  viz.  a  revolving  red  and  white  light, 
which  would  show  at  night  the  speed  of  a  train  in  advance  of  another 
at  a  distance  of  four  or  five  miles,  and  thus  enable  the  driver  of  the 
following  train  to  keep  at  a  proper  distance  from  the  one  in  advance. 

Civil  Eng.  and  Arch.  Journ. 


Incrustation  of  Steam  Boilers. 


The  second  paper  read  was  by  Dr.  Ritterbrandt,  on  the  formation 
of  incrustations  on  steam  boilers,  and  on  the  means  of  preventing  it. 

In  the  first  part  of  the  paper,  he  shows  that  incrustation  is  the  cause 
of  the  majority  of  steam  boiler  explosions.  Secondly,  that  incrusta- 
tion is  incompatible  with  the  economical  use  of  fuel.  Thirdly,  that 
incrustation  rapidly  destroys  the  boilers — the  extra  heat,  necessary  to 
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raise  water  to  a  given  point,  greatly  increasing  oxidation,  or  scaling  ; 
and,  fourthly,  tliat  incrustation  is  a  source  of  serious  expenditure,  by 
rendering  labor  necessary  to  remove  it,  and  by  tho  destruction  of  the 
boiler,  to  which  this  mechanical  removal  gives  rise.  In  order  to  ob- 
viate these  difficulties.  Dr.  Ritterbrandt  proposes  to  use  the  suits  of 
ammonia,  it  being  known  that,  if  to  a  soluble  salt  of  lime  be  added 
a  solution  of  carbonate  of  ammonia,  precipitation  takes  place;  and 
the  acid,  which  held  in  solution  the  lime,  unites  with  the  ammonia, 
while  the  carbonic  acid  of  the  carbonate  of  ammonia  combines,  and 
falls  down,  with  the  lime  ;  but,  upon  the  water  being  heated,  the  pre- 
cipitated carbonate  of  lime  combines  with  the  salt  of  ammonia,  is  re- 
dissolved,  and  the  carbonate  of  ammonia  is  formed,  and  escapes  with 
the  vapor  of  the  boiling  water.  On  feeling  convinced  that  this  pecu- 
liar re-action  took  place — viz.,  that  carbonate  of  lime,  precipitated 
from  a  salt  of  lime  by  muriate  of  ammonia,  would  be  again  dissolved 
by  the  application  of  heat — it  only  remained  to  be  proved  how  far 
this  principle  was  applicable  to  decompose  the  carbonate  of  lime  al- 
ready existing  in  calcareous  water ;  and  the  results  exceeded  the 
most  sanguine  expectations.  However  highly  charged  with  lime  the 
water  may  be,  the  process  answers,  and  the  solution  is,  in  all  cases, 
perfect.  The  rationdle  of  the  chemical  re-action  is  thus  explained  : 
Muriate  of  ammonia  consists  of  muriatic  acid  and  ammonia;  carbo- 
nate of  lime,  of  carbonic  acid  and  lime — on  uniting  with  the  water  in 
the  boiler,  a  double  decomposition  and  recombination  ensues;  the 
carbonic  acid  of  the  carbonate  of  lime  unites  with  the  ammonia  of 
the  muriate  of  ammonia,  forming  carbonate  of  ammonia,  one  of  the 
most  volatile  salts;  while  the  miuMatic  acid  unites  with  the  lime  of 
the  carbonate  of  lime,  forming  muriate  of  lime,  or  chloride  of  calcium, 
which,  being  a  perfectly  soluble  salt,  is  chemically  held  in  suspension 
in  the  water,  and  cannot  form  incrustation.  Several  gentlemen  pre- 
sent bore  testimony  to  the  value  of  the  invention,  and  the  further  dis- 
cussion of  the  subject  was  postponed.  Loud.  Minin°- Journ. 


AMERICAN  PATENTS. 


List  of  Jimerican  Patents  lohich  issued  in  the  month  of  July, 
1845.  With  Remarks  and  Exemplifications,  by  Charles  M.  Kel- 
ler, late  Chief  Examiner  of  Patents  in  the  U.  S.  Patent  Office. 


1.  For  an  improved  Gradualins^  Truss  for  Hernia  ;  Wm.  R.  Gould- 

ing,  New  York,  July  5. 

The  back  plate  of  the  pad  of  this  truss  is  secured  to  the  belt  spring 
in  the  usual  manner,  and  the  pad  is  connected  with  the  back  plate  on 
one  side  by  a  hinge,  and  on  the  other  by  a  graduating  spring,  with  a 
spring  interposed,  the  general  face  of  the  pad  and  the  back  plate  being 
inclined  to  each  other. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is  the  aforesaid  mode,  and  others  substantially  the  same, 
of  graduating  the  pressure  of  a  truss  by  a  screw,  in  combination  with 
the  additional  plate  or  back,  and  main  spring." 

2.  For  an  improvement  in  Ships'  Aiichors  ;   Nicholas  P.  Isaacs,  and 

James  Raisbeck,  New  York,  July  5. 

The  object  of  this  improvement  is  to  prevent  the  fouling  of  the 
cable  upon  the  stock  and  arms  of  the  anchor,  which  in  the  present 
mode  of  making  anchors  is  attended  with  much  inconvenience. 

Claim. — "  These  additions  and  modifications  to  and  about  the  com- 
mon ship  anchor,  and  their  application,  for  the  purposes  herein 
minutely  described,  are  improvements  which  we  claim  to  be  of  our 
own  invention,  which  are  briefly  enumerated  as  follows: 

"  1st,  The  method  by  which  the  cable  is  prevented  from  fouling 
upon  tiie  stock  of  the  anchor,  by  attaching  protectors  to  the  extrem- 
ities thereof,  which  extend  down  and  are  fastened  to  the  shank  at  a 
point  below  the  trend  of  the  shank.  These  protectors,  from  tlieir 
oblique  position,  clear  the  cable  whenever  it  touches  it.  They  also 
obviate  another  ditficulty  which  is  frequently  presented,  when  the 
anchor  is  lashed  to  the  cathead,  which  prevents  the  entangling  of 
the  ropes,  and  the  obstructing  and  tearing  of  the  sails  upon  the  por- 
tion of  the  naked  stock  which  stands  above  the  gunwale;  this  is  pre- 
vented by  warding  off  whatever  comes  in  contact  with  it. 

"2d,  The  mode  of  protecting  the  arms  of  the  anchor  against  the 
fouling  of  the  cable,  by  means  of  movable  plates  of  metal  attached 
to  the  flukes  by  means  of  rings,  or  hinges,  and  covering  the  entire 
arm — the  same  being  combined  and  operating  as  herein  set  forth. 
The  inner  ends  of  these  plates  move  longitudinally  upon  ridges  or 
projections  made  upon  each  side  of  the  shank  by  means  of  a  connect- 
ing chain  or  rope,  by  which,  when  the  one  plate  is  forced  down  upon 
the  arm  of  the  anchor,  the  other  is  drawn  up  to  a  position  at  right- 
angles,  or  nearly  so,  with  the  shank  ;  so  that  when  the  arm  lies  buried 
in  the  soil,  the  opposite  one  stands  defended  by  the  raised  plate 
against  the  fouling  of  the  cable,  which  plate  assumes  a  position  nearly 
perpendicular  to  the  soil. 

"  3d,  We  also  claim,  for  clearing  the  cable  from  off  the  arms  of  the 
anchor  whenever  it  comes  in  contact  with  it,  the  combination  of  the 
hinged  sliding  plates  with  the  two  guards  of  the  same  curvature  of 
the  arms  and  crown,  consisting  of  narrow  strips  of  iron  extending 
from  fluke  to  fluke,  and  welded  upon  the  sides  of  each.  These  guards 
are  also  attached  to  the  crown  of  the  anchor  by  means  of  a  short 
shoulder,  leaving  a  space  between  them  and  the  arms  of  the  anchor. 

These  guards,  so  situated,  create  a  great  width  across  the  crown  of 
the  anchor,  presenting  an  enlarged  and  curved  form,  by  means  of  which 
width,  and  the  curvature  of  the  guards,  it  is  impossible  to  foul  the 
cable  eff'ectually  upon  the  arms,  and  it  requires  but  the  smallest  force 
to  cause  the  anchor  to  cant  and  bite  the  ground.  The  space  left  be- 
tween the  guards  and  arms  presents  a  means  by  which  the  fish-hook 
can  be  fastened  about  the  guards  or  arms  in  such  a  manner  as  to  fish 
the  anchor." 
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3.  For  improvements  in  machinery  for  Raising  and  Lowering,  or 
Moving  Weights,  ^'c;  Ephraim  Morris,  New  York,  July  5. 
Two  drums  are  placed  on  a  shaft,  and  on  each  side  of  a  disk  at- 
tached to  and  rotating  therewith,  and  that  end  of  each  drnm  which 
is  towards  the  disk  is  adapted  thereto,  so  that  when  forced  up  by  a 
lever  to  the  disk  the  drum  will  be  rotated  by  tlie  friction  of  tlie  two 
surfaces.  The  periphery  of  each  drum  is  provided  with  a  friction 
brake,  to  arrest  its  motion  and  hold  it  at  any  desired  point. 

We  are  under  the  necessity  of  omitting  the  claim,  as  it  refers  to 
and  could  not  be  luiderstood  without  the  drawings;  but  it  is  limited 
to  the  manner  of  conjbiniiig  the  drums  with  the  disk,  and  also  to  the 
combination  of  the  levers  and  brakes  therewitli. 


4.  For  an  improvement  in  the   Mounting  and  Fitting  of  Artificial 

Globes;    Silas  Cornell,    Rochester,  Monroe  county.  New  York, 

July  5. 

'J  he  globe  turns  on  its  axis,  one  end  of  which  is  provided  with  an 
arm  the  outer  end  of  which  turns  in  the  upper  part  of  the  day  circle, 
and  the  other  end  is  curved  in  the  circle  of  the  circumference  of  the 
globe,  and  then  bent  again  to  form  the  pillar,  the  axis  of  this  part  in- 
tersecting the  axis  of  the  globe  in  tlie  centre,  and  forming  therewith 
an  angle  of  23°  28' — and  the  lower  part  of  the  day  circle  is  provided 
with  a  pointer,  which  points  to  the  various  graduations  on  the  pedes- 
tal. 

Claim. — "  The  invention  claimed,  and  desired  to  be  secured  by  let- 
ters patent,  consists  in  the  arrangement  of  the  day  circle,  with  its  in- 
dex, in  combination  with  the  globe,  mounted  upon  the  oblique  axis, 
and,  in  combination  therewith,  the  calendar  and  analemma." 


5.  For  a  Water  Proof  Manufuctvre  composed  of  two  elastic  sub- 
stances ;  Charles  Goodyear,  New  Haven,  Connecticut,  July  5. 
The  patentee  says: — <*  My  new  fabric  or  manufacture  is  composed 
of  what  is  termed  stocking-kriit  cloth,  (or  cloth  woven  in  a  similar 
manner  to  articles  of  hosiery,)  and  caoutchouc  applied  and  cemented 
to  its  exterior  surface  or  surfaces,  or  of  two  or  more  layers  of  such 
stocking-knit  cloth,  having  one  or  more  sheets  or  layers  of  caoutchouc 
interposed  between,  and  connected  or  made  to  adhere  to  them," 

Claim. — "I  claim  the  above  new  matuifacture,  or  the  combination 
of  the  two  elastic  materials,  stocking-knit  fabric  and  caoutchouc, 
whether  the  latter  be  applied  to  the  exterior  surface  or  surfaces  of  said 
fabric,  or  between  two  or  more  pieces  or  layers  of  said  fabric  or  cloth, 
substantially  as  set  forth." 


6.  For  an  improvement  in  the  Springs  of  Spring  Saddles  ;  John  F. 

Lehr,  Huntsville,  Madison  county,  Alabama,  July  5. 

This  improvement  consists  in  jointing  two  springs  to  the  pommel, 
and  allowing  them  to  slide  on  the  upper  surface  of  the  cantle. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 


American  Pattnts  which  issued  in  July,  1845.  387 

letters  patent,  is  the  mode  of  forming  the  spring-seat  of  the  saddle  by 
means  of  the  springs  hinged  to  the  pommel,  and  the  free  ends  of  said 
springs  moving  or  sliding  in  copper,  brass,  or  other  metallic  grooves, 
or  upon  rollers  of  copper,  brass,  or  other  suitable  metal,  as  set  forth." 


7.  For  improvements  in  the  TVashin,^  Machine  ;    Harrison  Hagaus, 

Brandonville,  Preston  count}'-,  Virginia,  July  5. 

In  this  washing  machine  the  bottom  of  a  box  is  provided  with  a 
fluted  concave,  on  which  the  clothes  are  rubbed  by  a  convex  fluted 
rubber,  which  slides  up  and  down  in  a  small  box  hung  to  vibrating 
arms.  The  clothes  to  be  washed  are  put  in  this  vibrating  box  and 
pressed  on  to  the  fluted  concave  by  the  fluted  rubber.  There  is  a 
hole  in  the  fluted  rubber  with  a  valve,  by  means  of  which  any  part 
of  a  garment  can  be  held  below  to  be  acted  upon  by  the  rubber  and 
concave  whilst  the  rest  is  above  the  rubber. 

The  claim  is  limited  to  the  combination  of  the  vibrating  box  and 
fluted  concave — and  also  to  tlie  employment  of  the  valve  or  shutter 
in  the  fluted  rubber,  in  combination  with  the  fluted  concave. 


8.  For  a  composition  of  Prititers^  Ink  ;    Edward  Clark,  Brooklyn, 

New  York,  July  5. 

Claim. — "  What  I  claim  as  my  discovery,  and  the  advantages  of 
which  1  wish  to  secnre  to  myself  and  my  legal  representatives,  by 
obtaining  letters  patent,  is  the  admixture  or  combination  of  coala- 
phane,  either  with  asphaltum,  or  rosin,  or  pitch,  or  turpentine,  or  bal- 
sam, or  prepared  linseed  oil,  or  caoutchouc,  or  with  any  of  the  mate- 
rials known  as  rosins,  gnni-resins,  and  bitumens,  or  with  any  two  or 
more  of  them,  and  with  lamp-black,  or  Frankfort  black,  or  other  dark 
colored  matter,  in  such  due  proportions  as  to  form  printers^  ink;  and 
the  proportions  before  given  varied  by  the  judgment  of  the  manufac- 
turer, according  to  the  consistency  of  the  mixed  materials  used,  will 
be  found  to  effect  the  object." 


9.     For   improvements   in    the    process   of  Manufacturing   Iron  ; 

William  Neal  Clay,  England,  July  5. 

As  this  process  has  been  published  in  the  various  journals,  we 
deem  it  only  necessary  to  insert  the  claim. 

Claim. — "Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  manner  of  reducing  those  ores  of  iron  which  yield  forty- 
five  per  cent,  and  upwards  of  that  metal,  and  having  also  shown  the 
manner  of  perrorming  the  same,  what  I  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  mode  of  manufacturing 
wrought  or  malleable  iron  in  a  reverberatory  furnace,  by  combining 
such  ores  with  carbonaceous  matters  in  the  proportions  herein  indi- 
cated, and  in  otherwise  treating  them,  substantially  in  the  manner 
made  known. 

"  I  also  claim,  in  combination  with  the  said  process  or  manner  of 
procedure,  the  reducing  of  pig  or  other  cast  iron  to  the  malleable  state, 
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along  with  the  ore  which  constitutes  the  original  charge,  as  herein 
described  ;  this  latter  claim  being  specifically  limited  to  the  reduction 
in  combination  with  the  process  referred  to  in  the  first  claim  above 
made." 


10.  For  improvements  in  the  Compound  Hydro-Oxygen  or  Hydros- 
tatic  Blow-pipe  ;  Robert  Hare,  M.  D.,  Philadelphia,  Pennsylva- 
nia, July  5. 

Claim. — "  What  I  claim  as  my  improvement  on  the  hydro-oxygen 
blow-pipe,  and  in  the  processes  for  supplying  this  instrument  with 
gas,  and  desire  to  secure  by  letters  patent,  is  as  follows: 

"  In  the  first  place,  I  claim  the  employment  of  more  than  one  jet 
pipe,  or  several  jet  pipes,  so  associated  as  to  produce  a  large  flame  by 
the  combination  of  several  smaller  flames  or  jets;  or  of  one  jet  pipe, 
so  crammed  with  coarse  wire  as  to  cause  the  gaseous  mixture  to  es- 
cape into  the  air  at  the  point  of  efilux  in  several  jets,  as  already  de- 
scribed, in  lieu  of  one,  as  in  using  the  instrument  originally  invented 
by  me,  and  in  all  subsequent  modifications  prior  to  the  one  for  which 
I  now  desire  a  patent ;  for,  although  in  the  concentric  pipes  used  first 
by  me,  and  afterwards  by  Daniells  and  Maugham,  the  hydrogen  es- 
caped from  the  pipe  so  as  to  mingle  with  the  oxygen  passing  out 
through  another,  still  more  than  one  pipe  or  one  aperture  yielding 
one  jet  was  not  used  for  the  efflux  of  the  mixture  of  the  two  gases 
employed.  Moreover,  although  tubes,  crammed  with  fine  wire,  have 
been  employed  as  safety-tubes  to  prevent  the  retrocession  of  the  flame, 
coarse  wires  have  never  been  heretofore  used  to  cram  the  tube  at  the 
point  of  efflux,  so  as  to  divide  the  gas  at  the  place  of  inflammation. 

"  I  also  claim  the  employment  of  a  jet,  which  may  be  made  from 
between  two  flat  surfaces,  whether  channeled  or  not,  or,  in  other 
words,  from  a  fissure  or  keef,  or  row  of  holes,  as  set  forth. 

"  I  likewise  claim  the  refrigeration  of  the  jet  pipe  or  pipes,  by  pass- 
ing it  or  them  through  a  case  or  box  filled  with  water  or  other  refri- 
gerating substances,  as  heretofore  described. 

"I  claim,  also,  the  employment  of  a  vessel  provided  with  a  tray 
and  rod,  like  that  last  described,  in  combination  with  another  vessel 
of  the  same  capacity,  of  which  the  bottom  is  above  the  middle  of  that 
first  mentioned,  both  vessels  communicating  by  means  of  adequate 
pipes  and  cocks,  so  that  the  gas  may  pervade  both  simultaneously, 
or,  by  shifting  a  cock,  may  be  prevented  from  reaching  the  additional 
vessel ;  after  which,  the  acid  being  driven  into  the  second  vessel,  its 
contact  with  the  zinc  is  prevented  or  diminished,  as  more  fully  made 
intelligible  by  the  description. 

"I  further  claim  the  employment,  for  the  support  of  the  platinum, 
of  a  brick  of  kaolin,  or  other  infusible  earth,  resting  on  a  platform  so 
balanced  on  a  point,  or  a  ball,  or  in  any  other  way,  as  to  be  kept  hori- 
zontal by  attaching  to  it  a  weight,  and  supported  by  a  lever  turning 
on  a  universal  joint,  and  as  heretofore  described. 

"I  claim,  also,  the  employment  of  any  variety  of  carburetted  hy- 
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drogen  for  the  fusion  of  platiiia,  in  lieu  of  hydrogen,  in  the  apparatus 
above  described." 


11.    For  an  improvement  in  the  Fan  Mill  for  Cleanirig  Grain; 

Isaac  T.    Grant,    Schaghticoke,    Rensellaer  county,   New   York, 

July  10, 

The  patentee  says: — "My  improvement  consists  in  adding  to  the 
screens  and  other  parts  in  general  use  in  fan  mills,  an  additional 
screen,  and  what  I  denominate  a  chess  board,  which  are  arranged  in 
such  manner  as  to  cause  a  much  stronger  blast  of  wind  to  act  upon 
the  grain  at  the  lower  part  of  the  shaking  sieves  or  screens  than  at 
the  upper,  and  thereby  to  aid  the  action  of  said  sieves  in  affecting  the 
screening;  by  which  means  the  two  operations  are  performed  simul- 
taneously, and  that  in  less  than  lialf  the  time  required  for  cleaning  the 
grain  in  the  old  way,  and  performing  the  work  more  effectually." 

Claim. — "What  1  claim,  and  desire  to  secure  by  letters  patent,  is 
the  manner  in  which  I  have  arranged  the  screen  and  the  chess-board, 
and  combined  them  with  the  screens  ordinarily  used,  so  as  to  obtain 
two  distinct  currents  of  wind,  and  to  subject  the  falling  grain  to  the 
stronger  current  below  the  screen  and  chess-board,  thereby  blowing 
off  the  heavier  portions  of  foreign  matter,  whilst  the  chaff  is  blown 
off  by  the  ordinary  currents  in  the  upper  compartments  of  the  shoe." 


12.  For  a  machine  for  Cutting  the  threads  of  Wood  Screws,  called 
the  ^^  Self  adjusting  Screw  Finisher  ;"  Cullen  Whipple,  Provi- 
dence, Rhode  Island,  July  10. 

The  patentee  says  : — "The  cutter  or  sharer  by  means  of  which  the 
threads  are  to  be  cut  is  the  same,  in  all  respects,  with  that  described 
and  claimed  by  me  in  the  specification  of  letters  patent  for  a  machine 
for  cutting  the  threads  upon  wood  screws,  granted  to  me  under  the 
date  of  the  ISth  of  August,  in  the  year  1542  ;  but  the  combination 
and  arrangement  of  the  other  parts  of  the  machinery  which  I  am  now 
about  to  describe,  differ  essentially  from  those  which  were  the  subject 
of  the  patent  above  referred  to." 

Without  drawings  we  could  not  point  out  the  characteristics  of  this 
machine  more  clearly  than  the  following  claims  do,  witiiout  carrying 
he  description  beyond  the  limits  of  this  work. 

Claim. — "What  I  claim  therein  as  new,  and  desire  to  secure  by 
setters  patent,  is — 

First,  the  manner  in  which  I  arrange  the  horizontal  ring  or  zone, 
and  its  surrounding  tubes,  lor  receiving  the  blanks,  in  combination 
with  the  apparatus  by  which  said  ring  or  zone  is  made  to  revolve  to 
the  requisite  distance  to  bring  a  fresh  blank  opposite  to  the  cutter  after 
a  screw  has  been  finished. 

Secondly,  I  claim  the  manner  in  which  I  have  combined  the  cam- 
wheel,  the  vertical  cutter,  slide,  and  the  lever  thereon  which  sustains 
the  cutter,  so  that  the  respective  parts  shall  cooperate,  substantially 
as  set  forth. 

Thirdly,  I  claim  the  gauge  wheel,  with  the  inclination  of  its  pro- 

33* 
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jecting  rial,  and  the  recesses  thereon,  in  combination  with  the  spring 
lever  upon  which  said  rim  operates,  by  which  the  cutter  is  brought 
into  contact  with  and  removed  from  the  blank  which  is  being  cut,  as 
described. 

Fourthly,  I  claim  the  manner  in  which  I  have  combined  the  sta- 
tionary and  shding  frames  of  the  screw-driver  with  the  vertical  shaft, 
and  with  the  lever  which  bears  on  the  revolving  ring,  so  as  to  raise 
and  lower  said  screw-driver,  in  the  manner  and  for  the  purpose  here- 
in set  forth. 

And  it  is  to  be  distincdy  understood,  that  I  do  not  intend  by  the 
foregoing  claims  to  limit  myself  to  the  precise  arrangement  or  form 
of  the  respective  parts  as  herein  represented,  but  vary  these  as  I  may 
think  proper,  whilst  I  attain  the  same  end  under  an  arrangement  and 
combination  substantially  the  same." 


13.  For  an  improvement  in  the  Ditching  Machine  and  Road  Plough; 

Daniel  S.  Stafford,  Rochester,- Sangamore  county,  Illinois,  July  10. 

Claim. — "  What  I  claim  therein  as  new,  and  desire  to  secure  by  let- 
ters patent,  is,  first,  the  manner  in  which  I  have  combined  the  wheel 
and  the  lever,  or  tiller,  with  the  beam  of  the  plough,  for  the  double 
purpose  of  guiding  and  of  raising  or  lowering  the  fore-end  of  the 
mould-board,  as  set  forth. 

<''I  claim  the  manner  of  combining  and  arranging  the  wheel  with 
the  plough,  by  means  of  its  cranked  shaft  and  treadle,  thereby  ena- 
bling the  attendant,  who  rides  upon  the  seat,  to  raise  the  rear  end  of 
the  mould-board,  and  to  depress  the  point,  as  described. 

"  I  also  claim  the  combining  of  the  horizontal  wheel,  and  the  plank, 
or  piece  which  it  sustains,  with  the  plough,  thereby  enabling  the  in- 
strument to  form  a  trench  of  increased  width,  when  required." 

The  wheel  axle  turns  up  at  right-angles  and  passes  through  the 
beam,  and  is  attached  to  a  lever,  the  fulcrum  of  which  is  a  crank 
arm,  so  that  by  means  of  the  lever  the  wheel  can  be  raised  or  low- 
ered, and  its  direction  changed  at  pleasure. 


14.  For  improvements  in  the  apparatus  for  Manvfacluring  Sugar 
from  the  Bed,  Cane,  or  Maple  Tree  :  Charles  Derosne,  Paris, 
France,  July  10,  1S45,  to  run  for  14  years,  from  the  27lh  of  Octo- 
ber 1835 — the  date  of  the  French  patent. 

Claim. — "Having  thus  fully  described  my  apparatus,  and  the  pro- 
cess of  manufacturing  sugar,  what  I  claim  therein  as  my  invention, 
and  desire  to  secure  by  letters  patent,  is — 

First,  I  claim  the  method  of  renewing  or  restoring  the  animal  char- 
coal, as  herein  set  forth,  by  means  of  the  revolving  cylinder,  placed 
over  two  fires,  in  the  manner  specified,  by  which  it  is  heated  gradu- 
ally to  the  proper  temperature. 

Second,  I  claim  the  employment  of  a  series  of  horizontal  tubes, 
placed  one  above  another,  in  the  manner  described,  having  a  current 
of  steam  passing  through  them,  and  the  cane-juice  flowing  over  their 
exterior  surface,  by  which  the  steam  is  condensed,  and  the  juice  is 
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somewhat  concentrated  ;  tiiiis  serving  the  double  purpose  of  a  con- 
denser and  an  evaporator,  as  herein  before  described  ;  said  condenser 
being  attached  either  to  tlie  vacuum  pan  or  exhaust  pipe  of  the  steam 
engine." 


15.  For  an  improvement  in  the  Piano  Forte;   Samuel  R.  Warren, 

a  citizen  of  the    United  States,   residing   in   Montreal,   Canada, 

July  10. 

The  patentee  says: — "Any  number  of  keys  or  hammers  are  con- 
nected together  by  coupling  levers,  so  that  the  striking  of  any  one 
key  shall,  by  means  of  the  coupling  lever,  strike  the  note  of  its  octave, 
and  the  coupling  is  so  arranged  that  the  parts  striking  the  octaves  are 
thrown  out  of  action  at  pleasure.  The  inventor  does  not  intend  to 
limit  the  application  of  his  invention  to  the  production  of  octaves,  but 
to  adopt  it  to  any  other  series  of  notes,  as  taste  may  require." 

Claim. — "  What  1  claim  in  the  above  as  my  invention,  is  the  com- 
bination of  a  coupling  lever,  which,  together  with  its  support,  is  ca- 
pable of  being  moved  up  or  down,  or  not,  as  the  case  may  require, 
and  its  wires  and  regulating  buttons  or  nuts,  and  a  lever,  and  auxili- 
ary hopper  or  fly,  (or  other  substitutes  of  like  character,}  applied  to 
any  two  keys  or  key  levers  of  a  piano  forte,  for  the  purpose  of  sound- 
ing the  strings  of  both  keys  by  striking  upon  one  of  the  keys,  as  above 
described. 

"  And  I  also  claim  the  combination  with  the  hopper  which  is 
applied  to  the  key  levers,  for  the  purpose  of  elevating  the  parts  above, 
and  the  hammers  of  the  vibrating  bar  or  apparatus,  by  which  said 
hopper  is  thrown  out  of  action,  upon  the  parts  above  it,  the  same 
bemg  for  the  object  or  purpose  as  herein  betbre  specified. 

"And  I  also  claim  the  mechanism  of  combination,  by  which  I  am 
enabled  at  pleasure  to  effect  the  action  of  a  key  above  or  below  the 
key  struck  by  the  performer,  the  said  mechanism  consisting  in  the 
movable  board,  made  capable  of  being  raised  or  lowered  by  pedal 
levers,  and  the  respective  regulating  buttons  or  nuts  of  the  keys,  the 
said  nuts  being  arranged  upon  their  wires,  and  the  whole  of  the  said 
mechanism  being  operated  and  applied  to  the  other  parts  of  the  ac- 
tion substantially  as  described." 


16.  For  an  improved  method  of  Adjusting  the  Bed  or  Platen  of 

Toggle-joint  or  Progressive  Lever  Presses  ;    S.  VV.  Bullock,  Wil- 

liamsburgh.  Kings  county.  New  York,  July  10. 

The  bed  or  platen  of  the  press  has  inclined  ends  that  slide  on  blocks, 
which  are  made  to  slide  horizontally  in  the  frame  of  a  press,  so  that 
when  they  are  drawn  together  by  a  double  screw,  they  force  the 
platen  out,  and  when  moved  apart  tiiey  permit  the  platen  to  be 
moved  in. 

Claim. — "What  I  claim  herein  as  new,  and  desire  to  secure  by 
"letters  patent,"  is  the  discovery  of  the  peculiar  principle  or  feature 
exhibited  in  the  accompanying  drawings  and  specification,  to  wit: — 
Regulating  the  bed  or  platen  of  toggle-joint  and  other  presses  (to  suit 
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various  sized  bales  or  packages)  by  its  connexion  with  some  moving 
part  of,  or  connected  witli,  the  press,  and  the  holding  said  platen  at 
any  and  all  jioints  of  its  range,  with  equal  power  or  force  of  resist- 
ance, as  is  indicated  by  the  position  and  power  of  the  press,  and  in 
accordance  with  the  size  of  the  bale,  using  for  that  purpose  any 
known  mechanical  arrangement  that  will  produce  the  intended  effect, 
as  herein  set  forth." 


17.  For  an  improvement  in  the  Propeller  for  Boats  ;  Horatio  Hub- 
bell,  Moyamensing,  Philadelphia  county,  Pennsylvania,  July  14. 
Claim. — '-I  am  aware  that  conical  propellers  have  been  heretofore 
proposed  to  be  used,  but  these  differed  materially  from  that  herein 
described,  they  having  been  furnished  with  propelling  vanes,  buckets, 
or  threads,  set  spirally  on  the  outside  of  the  cone ;  and  to  such  pro- 
pellers I  do  not  therefore  make  any  claim;  but  what  I  do  claim  as 
new,  and  desire  to  secure  by  letters  patent,  is  the  within  described 
manner  of  forming  a  propeller  for  steamboats  and  other  vessels,  by 
placing  vanes  or  buckets  within  a  hollow  cone,  which  is  made  to  re- 
volve with  its  open  mouth,  or  base,  in  the  direction  of  the  vessel's 
wake,  and  its  apex  pointing  towards  the  bows  ;  the  whole  combina- 
tion and  arrangement  of  the  respective  parts  being  substantially  the 
same  as  those  herein  set  forth." 


18.  For  an  improvement  in  the  Plough  ;  Samuel  Shearer,  Big  Prai- 
rie, Wayne  county,  Ohio,  July  14. 

To  the  lower  edge  of  the  mould-board,  and  just  back  of  the  share, 
there  is  a  shoe  attached  by  a  bolt,  to  admit  of  adjustment  as  the  shoe 
wears  away;  this  prevents  the  mould-board  from  wearing  away  at 
this  point. 

Claim. — "  I  wish  it  to  be  understood  that  I  do  not  claim  the  mere 
addition  of  a  separate  casting  or  shoe  to  prevent  wear  ;  but,  having 
thus  fully  described  my  improvements,  what  I  claim  therein  as  my 
invention,  and  desire  to  secure  by  letters  patent,  is  the  combination 
of  the  shoe  with  the  mould-board  of  the  above  described  plough,  in 
the  manner  and  for  the  purpose  described,  so  that  the  plough  shall 
always  run  in  the  proper  position." 


19.  For  an  improvement  in  the  Ditching  Machine:  Robert  Com- 
niings,  Leina,  La  Grange  county,  Indiana,  July  14. 
To  a  frame  is  adapted  two  adjustable  side  cutters  for  forming  the 
sides  of  the  ditch,  and  another  for  the  bottom  of  the  ditch,  which  cor- 
responds with  the  sliare  of  a  plough,  and  from  this  latter  extends  an 
inclined  and  twisted  bottom  or  mould-board,  connected  at  the  side 
with  another  mould-board,  and  these  two  with  wings,  by  which  ar- 
rangement the  earth  is  cut,  carried  up  and  discharged  at  the  side  o 
the  ditch. 

Claim. — "  What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent,  is  the  combination  and  arrangement 
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of  the  mould-boards  formed  in  the  manner  and  for  the  purpose  de- 
scribed, with  the  twisted  bottom,  and  wing,  and  base,  and  adjustable 
cutters,  as  herein  before  described.  I  make  no  claim  to  the  other 
parts  of  the  machine,  as  they  are  common  to  all  ditching  machines." 


20.  For  an  improvement  in  the  Rotating  Hemp  Break;  Coleman 
C.  Estes,  of  the  county  of  Maury,  Tennessee,  July  14. 
The  beater  is  a  cylinder  with  longitudinal  ribs  on  its  surface,  which 
act  on  the  hemp  as  it  is  presented  to  its  action,  over  a  movable  and 
adjustable  rest,  and  as  it  passes  down,  over  an  adjustable  concave, 
from  which  extends  a  spout  for  the  discharge  of  the  woody  matter, 
&c. ;  and  a  board  is  placed  above  to  act  as  a  screen,  to  protect  the 
attendant  from  dust,  &c. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  revolving  beating  cylinder, 
movable  and  adjustable  rest,  and  hinged  concave,  all  arranged  and 
operating  with  the  flue  and  screen,  substantially  in  the  manner  and 
for  the  purpose  described  and  set  forth." 


21.  For  improvements  in  the  machine  for    Threshing  Grain,  vrc.; 

Edmund  and  John  T.  Warren,  New  York,  July  14. 

The  frame  which  contains  the  beater,  cylinder,  and  concave,  is 
hinged  to  the  main  frame  by  joint  pins,  just  below  the  pulley,  on  the 
cylinder,  and  is  held  in  any  desired  position,  to  regulate  the  inclina- 
tion of  the  delivery  spout  by  pins  on  the  end  of  springs  at  the  side. 
The  pulley  is  connected  with  the  shaft  of  the  cylinder  by  means  of  a 
spring,  in  the  manner  of  connecting  the  spring  in  a  clock,  the  object 
being  to  avoid  breaking  the  machine  when  subject  to  a  sudden  stop- 
page— and  the  beaters,  which  are  parallel  with  the  shaft,  are  attached 
to  springs  projecting  from  the  surface  of  the  cylinder. 

Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  spring  pulley  with  the  cylin- 
der of  the  threshing  machine,  as  above  described. 

"  We  also  claim  the  spring  beaters,  as  above  described. 

"  Thirdly,  the  changable  or  movable  frame,  as  described." 


22.  For  an  improved  mode  of  Protecting  Bees  from  certain  Rav- 
ages; Elias  Parks,  Wheatfield,  Niagara  county,  New  York,  July  22. 
Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to> 
secure  by  letters  patent,  is  the  manner  in  which  I  construct  my  hive 
as  before  described;  that  is  to  say,  placing  the  small  boxes,  usually 
called  the  honey  boxes,  below  the  main  hive  and  entrance,  substan- 
tially in  the  manner  described  ;  the  mode  practised  by  all  others  being 
to  place  the  honey  boxes  above  the  entrance  for  the  bees." 


23.  For  a  mode  of  Curing  Smoky  Chimnies  ;    Augustus  Harnarm, 
Washington,  D.  C,  July  22. 
A  square  box  is  placed  at  the  top  of  the  chimney,  with  an  aperture 
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on  each  side,  for  the  admission  of  air.  This  chamber  is  divided  into 
four  compartments,  by  diagonal  division  plates,  designated  in  the 
claim  by  the  letter  D,  and  in  each  of  these  compartments  there  is  an 
inclined  plate,  indicated  by  the  letter  (H,)  whicii  leaves  an  aperture 
for  the  passage  of  the  gases,  smoke,  &c.,  at  the  inner  angle  of  the 
chamber,  and  at  the  top  there  are  four  corresponding  inclined  plates, 
forming  a  pyramidal  top,  leaving  four  apertures  in  the  middle  formed 
by  a  square  hole  in  the  cap,  and  the  jnnction  of  the  diagonal  plates 
inside. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  combining  the  plates  with  each  other, 
and  with  the  box,  the  whole  being  constructed,  arranged,  and  ope- 
rating, as  above  described,  and  substantially  for  the  purpose  set 
forth." 


24.  For  an  improvement  in  the    Ventilaling  Hat ;   John  N.  Genier, 

New  York,  July  22. 

Claim. — "  Having  thus  fully  described  my  ventilating  hat,  what  I 
claim  as  new  therein,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  perforations  in  the  side  of  the  hat  and  lining,  sur- 
rounded and  protected  by  a  metallic  plate  on  the  outer  side,  the  ad- 
justing plate  for  opening,  closing,  or  regulating  the  size  of  the  aper- 
tures in  the  same,  with  the  op-n  or  wire  banding  covering  the  same; 
all  arranged  and  operating  substantially  as  herein  described  and  set 
forth." 


25.  For  an  improvement  in  the  Cooking  Stove  ;   E.  Johnson  and  D. 

B.  Cox,  Troy,  Rensselaer  county,  New  York,  July  22. 

The  patentees  say: — "The  nature  of  our  invention  consists  in 
the  manner  of  distributing  the  heat  over  the  surface  of  the  oven  in 
the  most  advantageous  manner,  and  in  the  combination  of  the  two 
fire-places  and  flues  to  obtain  the  most  efl^ect  from  both.  It  is  found 
in  ordinary  stoves  that  the  ovens  bake  unequal,  those  parts  nearest 
the  doors  being  less  heated  than  the  centre,  and  in  stoves  where  two 
fires  are  used, "the  draught  has  been  unequally,  or  the  heat  from  one  or 
other  of  the  fires  has  been  lost  to  the  oven  ;  by  our  arrangement  both 
of  these  evils  are  avoided." 

Claim. — "Having  thus  fully  described  our  improvements,  what 
we  claim  therein  as  new,  and  which  we  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  fire-places  with  the  flue,  constructed, 
arranged,  and  combined  in  the  manner  and  for  the  purpose  set  forth  ; 
the  pipe  which  connects  the  fire  a  with  the  fire  h  being  made  to  di- 
vide the  descending  flue. 

"And  we  also  claim  forming  the  flue  under  the  stove,  in  the  man- 
ner described,  so  that  the  draught  shall  be  principally  thrown  to  the 
sides,  without  being  entirely  cut  off"  in  the  centre. 


Jlmerican  Patents  which  issuedin  July,  1845.  395 

26.  For  an  improvement  in  the  machine  for  Cutlinfr  or  Planing 
Irregular  Surfaces  of  Wood ;  Warren  Hale  and  Allen  Goodman, 
Dana,  Worcester  county,  Massachusetts,  July  22. 
Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method,  herein  above  described,  of  copying  or 
forming  the  longitudinal  irregularities  of  piano  legs,  and  other  similar 
articles,  on  rough  blocks  of  wood,  by  means  of  a  carriage  moving 
horizontally  against  the  revolving  cutter,  and  holding  boUi  the  pat- 
tern and  the  rough,  the  cutting  tool  being  raised  and  depressed,  for 
depths  of  cut,  by  rollers  resting  on  the  patterns,  the  whole  method  or 
modus  operandi  being  substantially  as  herein  set  Ibrth." 


27.  For  an  improvement  in  the  mode  of  Constructing  Carriages  for 
Liberating  Horses  and  Stearing  t lie  front  Wheels  without  the 
Horses;  John  T.  Kunball,  Keimebunk,  York  county,  Maine, 
July  22. 

We  are  under  the  necessity  of  omitting  the  claim  in  this  case,  as  it 
depends  wholly  on  the  drawings. 


2S.  For  an  improvement  in  the  Ventilating  Hat ;  George  W.  Cher- 
ry, Alexandria,  D.  C,  July  26. 

Claim. — '' Having  thus  fully  described  my  improvemenis,  what  I 
claim  as  UiV  inveniion,  and  desire  to  secure  by  K-tters  patent,  is  the 
cutting  holes  through  the  body  and  lining  of  the  lint,  and  leaving  the 
outside  plush  whole,  or  merely  piercing  it  without  cutting  away  any 
portion,  so  that  the  nap  shall  cover  said  holes,  and  render  them  in- 
visible on  the  outside,  while  a  free  circulation  is  maintained  through 
the  hat,  as  described. 

"I  also  claim,  in  combination  with  a  hole  or  holes  in  or  near  the 
top  of  the  hat,  a  hole  or  holes  at  some  distance  down  the  side  of  the 
hat,  just  above  the  top  of  the  head,  to  cause  a  circulation  through  the 
hat,  as  set  forth. 

"1  also  claim  the  combination  of  the  ornamental  cup  with  the  hat, 
as  described,  which  allows  ventilation  unobstructed,  and  prevents  the 
rain  from  entering." 


29.  For  an  improvement  in  the  machine  for  Making  Bricks ;  J.  Par- 
sons Owen,  Cincinnati,  Ohio,  July  26. 

The  patentee  says : — "  The  nature  of  my  invention  consists  in  so 
arranging  the  moulds  in  a  reciprocating  carriage  placed  between  two 
pressure  rollers  as  to  subject  the  clay  in  the  moulds  to  the  pressing 
action  of  the  rollers,  first  in  one  and  then  in  the  reverse  direction,  and 
also  in  cotribining  with  the  reciprocating  carriage  of  moulds,  two  hop- 
pers, placed  one  on  each  side  of  the  upper  pressure  roller,  to  supply 
pulverized  or  tempered  clay." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  reciprocating  carriage  with 
tlie  pressure  rollers,  in  the  manner  described,  so  as  to  give  the  pres- 
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sure  both  ways,  in  the  manner  set  forth,  by  which  brick  is  made 
either  from  crude  clay  pulverized,  or  sand  or  slop  brick  is  manufac- 
tured." 


30.  For  improvements  in  the  Atmospheric  or  Pneumatic  Railway  ; 
James  Pilbrow,  Tottenham,  England,  July  26,  1845 — to  run  four- 
teen years  from  the  17th  of  May,  1844,  the  date  of  the  English 
Patent. 

The  invention  for  which  letters  patent  were  granted,  as  above 
mentioned,  is  so  described  by  the  inventor  that  it  cannot  be  under- 
stood without  drawings.  Its  general  characteristics,  however,  may 
be  described  as  follows,  viz  :  The  tube  is  so  constructed  that  it  has  no 
lateral  openings,  except  into  air-tight  chambers.  The  piston  has  con- 
siderable length,  and  is  furnished  with  a  rack  upon  each  side.  In  the 
lateral  air-tight  chambers,  opposite  these  racks,  are  placed  pinions 
working  into  the  racks  upon  shafts  which  extend  up  through  the  top 
of  the  chamber,  and  upon  which  shafts  pinious  are  placed,  working 
into  fixed  racks  upon  the  car  which  is  to  be  propelled.  At  the  top  of 
each  box,  or  air-tight  chamber,  a  conical  opening  is  made  for  the 
shaft,  like  a  valve  seat,  and  a  conical  collar  to  fit  is  placed  at  the 
proper  point  of  the  shaft,  so  that  when  the  air  is  exhausted  from  the 
tube  or  cylinder  the  external  air  will  press  down  the  valves  and  keep 
the  chambers  tight.  As  the  air  is  withdrawn  from  one  end  of  the 
tube,  the  piston,  by  atmospheric  pressure,  commences  its  motion,  the 
racks  upon  it  take  into  the  pinions  upon  the  lower  ends  of  the  verti- 
cal shafts  above  mentioned,  causing  them  to  revolve,  and  with  them 
the  pinions  on  the  upper  ends  of  the  shafts,  which,  taking  into  the 
racks  on  the  car,  propel  it  forward.  The  racks  upon  the  piston,  and 
those  upon  the  car,  are  of  such  length,  that,  before  they  are  disen- 
gaged from  one  pinion  they  engage  with  the  next.  When  the  head 
of  the  piston  has  passed  the  opening  for  the  pinion,  the  shaft  of  the 
pinion  is,  by  a  suitable  device,  raised  so  that  the  friction  of  the  valve 
upon  the  seat  is  avoided. 

Claim. — "  I  claim  as  my  invenrion  the  employment  of  a  series  ol 
tubes  or  pipes,  having  projections  and  pinions  (wither  without  teeth) 
placed  at  intervals  along  the  length  of  pipes  or  tubes  as  above  de- 
scribed, and  a  piston  having  a  "rack"  attached,  and  a  "rack"  at- 
tached to  the  carriage  or  carriages,  or  vessel  or  vessels,  to  be  pro- 
pelled, or  any  like  or  similar  arrangements  of  a  "rack,"  or  "band," 
or  "rope,"  which  might  be  made  to  act  in  like  manner  upon  the  said 
pinions  or  upon  each  other,  to  produce  the  effect,  as  above  described, 
upon  an  atmospheric  railway.  I  do  not  claim  any  of  the  separate 
parts  of  my  apparatus,  all  or  some  of  them  being  well  known  ;  but  I 
claim  the  same  in  combination,  for  the  purpose  of  carrying  out  prac- 
tically and  effectually  my  method  of  propelling  by  the  effect  of  the 
natural  atmosphere;  but  I  do  not  confine  myself  to  the  precise  ar- 
rangements above  set  forth,  as  some  may  be  found  superfiuous  in 
practice,  or  modifications  of  them  may  be  desirable. 

"  I  claim  the  use  of  the  flat  or  conical  seat  on  the  axis  of  my  pin- 
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ions,  to  form  a  valve  for  the  admission  of  air,  and  for  making  an 
air-ti»lit  joint,  in  combination  with  my  main  pipe  or  tube,  as  set 
forth." 


31.  For  an  improvement  in  the    Current  or   Tide   Water   Wheel ; 

Royal  C.  Grant,  Pomeroy,  Meigs  county,  Ohio,  July  26. 

This  is  for  a  n)ode  of  arranging  the  wheel,  so  thai  it  can  rise  and 
fall  with  tlie  tide,  and  siill  commnnicate  power,  by  means  of  a  coo" 
chain  which  takes  into  tiie  teeth  of  a  cog  wheel  on  the  shaft  of  the 
wheel,  and  another  cog  wheel  above  and  below,  so  that  the  motion 
will  be  communicated,  notwithstanding  the  movement  of  the  shaft  of 
the  wheel  up  and  down. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secin'e  by 
letters  patent,  is  tiie  combination  of  a  water  wheel,  which  rises  and 
falls  with  il'.e  current  or  tide,  with  an  endless  chain  and  pulleys,  in 
the  maimer  and  for  the  purpose  above  specified." 

33.   For  an  improvement  in  the    lie-nctinn    Water    Wheel ;    Joshua 

Evered,  (assigned  to  Orien  W.  Sealy,)  Sodus,  Wayiie  county,  New 

York,  July  30. 

The  patentee  says  : — "  It  is  a  circumstance  of  frequent  occurrence, 
that  the  issues  of  re-action  water  wheels  l)econ)e  choked  or  obstructed 
by  foreign  matter  entering  them  through  the  Hume  ;  and.  under  the 
ordinary  construction  of  such  wheels  there  is  much  difficulty  in  re- 
moving such  obstructions.  My  improvement  consists  in  adapting  to 
each  of  the  issues  or  water  ways  of  such  wheels  a  spring  piece,  or  a 
piece  that  is  acted  on  by  a  spring,  which  spring,  under  ordinary  cir- 
cumstances, determines  the  size  of  the  o[)enings  of  the  issues,  but 
which,  in  case  of  any  obstruction,  will  give  way  by  the  increased 
pressure  of  the  water,  and  will  allow  the  obstructing  matter  to  escape 
therefrom;  after  which  the  spring  or  spring  piece  will  assume  its 
proper  position." 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  re-action  water  wheels,  what  I  claim  therein  as  new,  and  de- 
sire to  secure  by  letters  patent,  is  the  maimer  of  forming  one  side  of 
the  water  ways  and  issues  of  sucli  wheels  so  that  they  shall  yield  and 
hicrease  the  width  of  the  issues,  for  the  purpose  and  in  the  manner 
herein  set  forth." 


33.  For  improvements  in  the  Plough ;  William  Bullock,  Jersey  city, 

Hudson  county,  N.  J.,  July  30. 

This  improvement  is  for  the  addition  of  one  or  more  points  between 
the  main  point  and  the  back  end  of  the  share,  and  projecting  beyond 
its  cutting  edge,  and  also  making  tliese  points  to  lit  on  to  dove-tail 
projections  on  the  share. 

(laim. — ••  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  loose  points  upon  the  upper  side  of  the  share, 
being  connected  to  the  share  by  means  of  a  dove-tail,  or  other  analo- 
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gous  device.  T  also  claim  the  invention  of  a  plough  having  one  or 
more  points  between  the  forward  point  and  the  back  end  of  the  cut- 
ting part  of  the  share,  whether  cast  fast  to  tlie  share  or  loose,  as  per 
drawings  annexed,  substantially  in  the  manner  and  for  the  purposes 
set  forth." 


34.  For  an  improvement  in  the  Re-action   Water   Wheel;    Abner 
Chapman,  Pope's  Corners.  Saratoga  county.  New  York,  July  30. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  re-action  water  wheel,  what  I  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  delivering  of  the  water  from  a 
penstock  or  trunk,  into  the  issues  or  buckets,  of  a  re-action  wheel  that 
revolves  vertically  at  the  lower  part  only  of  said  wheel,  by  forming 
the  opening  from  such  penstock  or  trunk  so  that  it  shall  enter  such 
wheel  at  its  lower  part  only,  in  the  manner  and  for  the  purpose  set 
forth,  by  which  construction  and  arrangement  I  am  enabled  to  give 
any  desired  diameter  to  such  re-action  wheels." 


35.  For  improvements  in  the  Bee  Hive ;    Abraham  Decker,  Wahiut 

Township,  Fairfield  county,  Ohio,  July  30. 

The  patentee  says: — "  The  nature  of  my  invention,  and  that  which 
distinguishes  it  from  all  other  hives  before  known,  consists  in  the  ar- 
rangement of  the  passages  through  which  the  bees  have  to  pass  to 
enter  the  hive,  with  the  view  to  prevent  the  entrance  of  the  miller, 
moth-worm,  and  other  insects,  into  the  hive,  and  in  providing,  in 
combination  with  this  arrangement  of  the  passages,  compartments 
containing  honey-comb  to  detain  the  miller,  or  moth,  on  their  way  to 
the  hive,  should  they  succeed  in  entering  some  of  the  passages." 

Claim. — "Having  thus  pointed  out  the  characteristics  or  principles 
of  my  invention,  and  the  manner  of  making  and  using  the  same, 
what  I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent, 
is  the  arrangement  of  the  various  passages  leading  to  the  hive,  and 
in  combination  therewith  the  chambers  with  honey-combs,  surround- 
ing the  passages,  for  the  purpose,  as  fully  expressed  above,  of  pre- 
venting the  entrance  and  detaining  the  miller,  moth-worm,  and  other 
insects,  as  herein  fully  described  ;  and  I  also  claim,  in  combination 
with  the  passages  and  the  chamber,  the  additional  moth  or  insect  trap, 
situated  relatively  to  the  entrance  passages,  as  herein  described." 


Improvements  added  to  existing  Patents  in  the  month  of  July,  1845. 

For  an  improvement  in  the  Cooking  Stove  ;  Wm.  L.  Potter,. Clifton 
Park,  New  York,  July  5.  Added  to  his  patent  granted  the  19th 
of  December,  1844,  noticed  in  this  Journal  at  page  101,  volume  X, 
third  series,  to  which  the  reader  is  referred. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  have  added 
to  my  existing  patent  for  an  improvement  in  cooking  stoves,  consists 
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in  the  combination  of  the  angular  flues  with  the  revertible  flue,  con- 
structed between  the  ovens  for  conducting  the  draught  under  the 
small  oven,  arranged  in  the  manner  and  for  the  purpose  set  forth; 
that  is  to  say,  for  heating  the  bottom  of  the  small  oven  without  the 
necessity  of  passing  the  draught  around  the  large  oven." 


Patents  Re-issued  for  Jlmendment  in  the  month  of  July,  1845. 

1.  For  a  machine  for  Planing,  Tonguing,  and  Grooving  Plank, 
Boards,  Si'c;  Wm.  W.  Wood  worth,  administrator  of  Wm.  Wood- 
worth,  deceased,  July  8,  1845. 

This  patent  was  originally  granted  on  the  27th  of  December,  1828  : 
before  the  expiration  of  the  14  years  it  was  extended  for  7  years,  by 
the  Board  of  Commissioners  instituted  for  this  purpose,  and  subse- 
quently for  seven  years  more  by  special  act  of  Congress,  in  conside- 
ration of  the  great  merits  of  the  invention.  As  the  validity  of  this 
patent  has  been  fully  sustained  by  the  Supreme  Court  of  the  United 
States,  at  its  last  term,  we  insert  the  entire  claim  of  the  new  patent. 

Claim. — "  Having  thus  fully  described  the  parts  and  combinations 
of  parts  and  operation  of  the  machine  for  planing,  tonguing,  and 
grooving  boards  or  planks,  and  shown  various  modes  in  which  the 
same  may  be  constructed  and  made  to  operate  without  changing  the 
principle  or  mode  of  operation  of  the  machine,  what  is  claimed  there- 
in as  the  invention  of  W^illiam  Woodworth,  deceased,  is  the  employ- 
ment of  rotating  planes,  substantially  as  herein  described,  in  combi- 
nation with  rollers,  or  any  analogous  device,  to  prevent  the  boards 
from  being  drawn  up  by  the  planes  when  cutting  upwards,  or  from 
the  reduced,  or  planed,  to  the  unplaned  surface,  as  described. 

"And,  also,  the  combination  of  the  rotating  planes  with  the  cutter- 
wheels  for  tonguing  and  grooving,  for  the  purpose  of  planing, 
tonguing,  and  grooving  boards,  &c.,  at  one  operation,  as  described. 

"And,  also,  the  combination  of  either  the  tonguing  or  the  grooving 
cutter-wheel  for  tonguing  or  grooving  boards,  S,-c.,  with  the  pressure 
rollers,  as  described  ;  the  effect  of  the  pressure  rollers  in  these  opera- 
tions being  such  as  to  keep  the  boards,  &c.,  steady,  and  prevent  the 
cutters  from  drawing  the  boards  towards  the  centre  of  the  cutter- 
wheels,  whilst  it  is  moved  through  by  machinery  in  the  planing  ope- 
ration :  the  tendency  of  the  plane  is  to  lift  the  boards  directly  up 
against  the  rollers  ;  but  in  the  tonguing  and  grooving,  the  tendency 
is  overcome  by  the  friction  occasioned  by  the  pressure  of  the  rol- 
lers." 


2.  For  machinery  for  manufacturing  Augers;   Ezra  L'Hommedieu, 

Chester,  Connecticut,  July  30. 

This  is  the  re-issue  of  a  patent  granted  to  Ezra  L'Hommedieu  and 
R.  A.  Walrous,  (the  latter  deceased,)  on  the  24th  of  July,  1838,  and 
noticed  in  this  Journal  at  page  20  of  volume  xxiv,  second  series,  to 
which  the  reader  is  referred. 
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Claim. — '•'  Having  thus  fully  described  the  construction  and  opera- 
tion of  the  machinery  for  manufacturing  screw  augers,  what  is  claimed 
therein  as  new,  and  desired  to  be  secured  by  letters  patent,  is,  first, 
the  manner  herein  described  of  arranging  and  combining  the  shaft,  the 
roller,  and  the  appendages,  constituting  the  machine  for  twisting  the 
common  double  twist  auger,  as  set  forth,  whether  the  same  be  made 
in  the  precise  form  described,  or  in  any  other  that  is  substantially  the 
same,  producing  a  like  effect  by  like  means.  Secondly,  the  manner 
of  forming  the  lip  or  lips,  and  the  pintle  for  the  centre  worm,  either 
on  double  or  single  twist  augers,  by  means  of  die  or  swage,  combined, 
arranged,  and  operating  as  herein  made  known." 


3.  For  improvements  in  Castoi-s  ;  P.  E.  W.  and  John  A.  Blake,  New 
Haven,  Connecticut,  July  30.     Re-issue  of  letters  patent  granted  to 
them  June  30,  1838,  noticed  in  this  Journal  at  page  401  of  volume 
xxiii,  second  series,  to  which  the  reader  is  referred. 
Claim. — "  What  we  claim  as  our  invention,  and  wish  to  secure  by 

letters  patent,  is  as  follows  : 

1.  We  claim  the  combination  of  parts,  consisting  of  the  wheel,  the 
pintle,  and  the  two  distinct  bearings,  or  bearing  pieces,  said  bearing 
pieces  being  made  as  set  forth  ;  that  is  to  say,  being  made  in  a  cylin- 
drical or  other  analogous  form  for  the  purpose  of  suiting  them  Xo  be 
inserted  in  a  hole,  as  set  forth. 

2.  We  claim  the  combination  of  parts,  consisting  of  the  wheel,  the 
pintle,  and  the  upper  bearing ;  said  pintle  and  bearing  being  made 
and  adapted  to  each  other  substantially  in  the  manner  set  forth. 

3.  We  claim  the  flanch  on  the  pintle,  located  and  made  thereon  in 
the  place  and  manner  and  for  the  purpose  set  forth." 


4.     For  an  improvement  in  Castors ;    Philos  E.  W.  and  John  A. 

Blake,   New  Haven,   Connecticut,  July  30.      Re-issue  of  letters 

patent  granted  to  them  on  the  30th  of  June,  1SS8. 

Claim. — "What  we  claim  as  our  invention,  and  wish  to  secure  by 
letters  patent,  is  the  combining  of  the  pintle  directly  with  the  wooden 
leg  of  the  furniture,  without  the  intervention  of  the  sheath,  or  other 
appendage  of  metal,  heretofore  employed,  the  same  being  done  in  the 
manner  herein  set  forth  ;  that  is  to  say,  the  pintle  being  made  of  suffi- 
cient length  to  adapt  it  to  that  end,  as  described,  and  inserted  into  a 
hole  in  the  leg,  bored  of  such  depth  as  that  the  burden  may  rest  upon 
the  upper  end  of  the  pintle." 


List  of  American  Patents  which  issued  in  the  month  of  Febru- 
ary, 1S42. 
(Continued  from  page  336.) 

29.  For  a  machine  for  Sewing  Seams  ;  J.  J.  Greenough,  Washington. 
D.  C,  February  21. 
Claim. —   What  I  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is,  first,  the  employment  of  a  weight  or  spring  substan- 
tially as  described,  to  draw  the  needle  and  thread  through  the  article 
which  is  being  sewed,  so  as  to  accommodate  the  movement  to  the 
varying  length  of  the  thread. 

Second,  the  combination  of  the  pairs  of  pincers,  one  on  each  side  of 
the  work,  so  as  alternately  to  draw  the  thread  back  and  forth,  as  de- 
scribed. 

Third,  for  the  purpose  of  working  with  two  needles  at  the  same 
time,  I  claim  giving  the  pincers  a  simultaneously  lateral  movement,  to 
change  the  needles  from  one  pair  of  pincers  to  the  other,  as  described. 

Fourth,  I  claim  the  making  and  using  a  needle  with  one  eye  and 
two  points,  the  eye  being  at  or  near  the  middle  thereof. 

Lastly,  I  claim  the  arrangement  of  the  apparatus  for  stopping  the 
machine,  either  when  the  thread  breaks  or  becomes  too  short,  as  de- 
scribed." 


30,  For  a   Hirvestin^  Machine  for  Thre.thing,  Separating,   JVin- 
nowing,  and  Elevating  Grain;  Andrew  Ralston,  Hopewell,  Wash- 
ington county,  Pennsylvania,  February  21. 
We  are  under  the  necessity  of  omitting  the  claims  in  this  instance, 

as  they  refer  to,  and  are  wholly  dependent  on,  the  drawings. 


31.  For  an  improvement  in  the   Cooking  Stove;    Wm.  B.  Zeigler. 

Huntingdon,  Pennsylvania,  February  21. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  mode  of  combining  the  two  ovens  with 
the  fire  chamber,  said  ovens  having  an  arrangement  of  Hues,  and  the 
fire  chamber  being  constructed  with  a  sliding  plate  at  its  back,  to  allow 
of  the  draught  circulating  around  either  of  the  ovens,  as  set  forth." 


32.  For  an  improvement  in   the    Cheese  Press ;    Sylvanus  Bartlett, 

Hocking  county;  Ohio,  February  28. 

Claim. — "  What  I  claim  is  the  method  of  constructing  and  arranging 
the  follower  or  movable  platform  and  upright  bars,  in  combination 
with  the  toothed  rollers  and  weighted  levers  ;  that  is  to  say,  arranging 
the  follower  or  movable  platform  below  the  bed  of  the  press,  (by 
which  greater  steadiness  of  motion  is  secured,)  the  upright  bars  sliding 
through  openings  in  said  bed,  and  having  teeth  on  both  sides  of  them, 
into  which  the  toothed  rollers  are  geared,  the  whole  being  constructed 
and  operating  as  set  forth,  the  other  parts  af  the  press  embracing  no 
new  principle,  as  I  am  informed." 


33.  For  a  preparation  of  White  Paint ;  Henry  C.  Otto,  Philadelphia, 

Pennsylvania,  February  28. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  new  com- 
position of  white  paint,  and  shown  the  manner  in  which  I  prepare  the 
same,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  preparing  of  my  white  paint  by  the  use  and  employment 

34* 
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of  the  oil  clarified  and  bleached,  as  above  set  forth,  in  combination 
with  the  particular  resin  above  named  and  denominated  Gum  Damar, 
or  soft  South  American  Gum  Copal,  combined  in  the  manner  set  forth, 
with  spirits  of  turpentine  and  white  lead,  the  whole  being  prepared 
and  used  substantially  in  the  manner  herein  fully  made  known." 


34.  For  an  improvement  in  the  machine  for  Dressing  Flour  ;   John 
Hean,  Annville,  Lebanon  county,  Pennsylvania,  February  28. 
The  screen  vibrates   horizontally,  and  there   are  rods   that  pass 
through  and  slide  in  holes  therein,  so  that  by  the  vibration  of  the 
screen  they  knock  against  and  shake  the  flonr  out  of  the  meshes. 

Claim. — "  What  I  claim  as  my  inventiori,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  arrangement  of  the  agitators  in  combina- 
tion with  the  screen,  as  described." 


35.  For  an  improvement  in  the  mode  of  Conducting  the  Sparks  and 
Hot  Air,  and  exhaust  Steam  into  the  Furnace  and  through  the 
Tender  of  Locomotive  Engines;  Abraham  Ayres,  Hicksville, 
Queens  county,  New  York,  February  28. 

The  patentee  says  : — "The  nature  of  my  invention  consists  in  having 
the  exhaust  pipes  turned  downwards  into  a  tube,  (in  any  of  the  known 
forms,)  which  is  connected  to  the  smoke-pipe  in  front  of  the  engine, 
and  passes  to  the  furnace,  and  from  thence  to  the  tender,  in  order  to 
create  a  draught,  when  the  exhaust  steam  escapes  the  exhaust  pipes, 
into  the  furnace,  and  whatever  steam,  sparks,  and  hot  air  do  not  enter 
in  the  furnace,  may  pass  through  the  tubes  surrounded  by  water  in 
the  tender,  which  will  heat  the  same." 


36.  For  an  improvement  in    Windlasses;   Enoch  Robinson,  Boston, 

Massachusetts,  February  28. 

The  barrel  on  which  the  rope  is  wound  is  made  elliptical,  and  the 
crank  by  which  it  is  to  be  turned  is  placed  in  the  direction  of  the 
greatest  diameter  of  the  barrel,  that  the  power  applied  to  the  crank 
may  correspond  with  the  weight  to  be  lifted. 

Claim. — "■  I  shall  claim  as  my  invention  constructing  the  barrel  on 
which  the  rope  is  wound  elliptical,  or  oval,  in  its  cross-section,  or  hav- 
ing its  diameter  in  one  direction  greater  than  in  tlie  opposite  direction, 
and  arranging  the  cranks  of  said  barrel  in  the  plane  of  its  longest  dia- 
meter: the  whole  being  for  the  object  above  specified." 


37.  For  an  improvement  in  the  Process  of  Manufacturing  Glue ; 

Herman  G.  C.  Paulson,  New  York,  February  2^. 

Claim. — "What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent,  is  the  application  of  artificial  pres- 
sure, hydraulic,  or  any  other,  brought  to  bear  upon  the  contents  of  a 
close  boiler  filled  with  water,  and  the  materials  for  making  glue,  in 
combination  with  heat,  of,  or  above,  the  boiling  point,  in  such  relative 
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degrees  as  to  prevent  the  generating  of  steam  or  gas  in  the  boiler,  as 
herein  described,  for  eft'ecting  the  making  of  gUie  without  destroying 
or  carrjdng  off  any  of  the  ghiten  or  ghitinous  matter;  using  for  that 
purpose  any  constructed  apparatus  by  which  the  required  combina- 
tion of  pressure  and  heat  can  be  produced  to  the  intended  efiect." 


38.  For  an  improvement  in  the  Spark  Jlrrester ;   John  C.  Johnson, 

Catskill,  Green  county,  New  York,  February  2b. 

This  is  for  an  improvement  on  spark  arresters  patented  to  Leonard 
Phleger,  on  the  10th  September,  1840,  and  the  2Sth  of  December  of 
the  same  year. 

We  are  under  the  necessity  of  omitting  the  claim,  on  account  of  its 
dependance  on  the  drawings. 


39.  For  an  improvement  in  the  machine  for  Cutting  Meat;  John 
Morris,  Derby,  New  Haven,  Connecticut,  February  28. 
The  feeders  are  arms  that  project  from  the  face  of  a  wheel  which 
turns  horizontally  at  the  bottom  of  a  hopper,  into  which  the  meat  to 
be  cut  is  put — and  the  arms  by  their  rotation  carry  the  meat  to  the 
side  of  the  hopper,  where  it  is  cut  out  to  receive  the  face  of  a  wheel 
carrying  appropriate  knives,  by  which  the  meat  is  cut  and  discharged 
through  a  spout. 

Claim. — "  I  claim  as  my  invention,  and  wish  to  secure,  the  feeder, 
in  combination  with  the  receiver  and  th(;  cutter,  as  herein  described 
and  represented." 


Notice  of  Inventions  and  Improvemmfs  patented  bij  James  Bogar- 
Dus,  Esq  ,  New  York. 

In  the  kist  mmiber  of  the  Journal  of  the  Franklin  Institute,  page 
337,  there  is  a  notice  of  James  Bogardus'  Universal  Eccentric  iVUll 
for  Grinding,  and,  as  Mr.  B.  is  the  inventor  of  many  other  valuable 
improvements,  patented  and  unpatented,  it  may  not  be  uninteresting 
to  the  readers  of  this  Journal  to  give  a  brief  notice  of  such  of  his  in- 
ventions as  have  been  patented  in  this  country. 

The  first  patent  granted  to  him  was  for  improvements  in  clocks,  on 
the  2d  of  March,  1830.  The  principle  of  this  improvement  consists  in 
this,  that  the  wheel  which  carries  the  hour  hand,  and  the  barrel  for 
the  chain,  or  cord,  or  main  spring,  turn  on  a  common  centre,  and  are 
combined  with  the  two  otlier  wheels  and  three  pinions,  constructed 
with  such  relative  proportions  that  the  three  hands  which  mark  the 
hours,  miimtes,  and  seconds,  shall  be  carried  on  three  several  axes  by 
a  weight  or  spring  applied  to  the  barrel,  and  a  pendulum  or  balance 
applied  to  the  scapement  wheel  in  any  common  form,  so  that  the 
iiands  shall  mark  with  precision  their  respective  portions  of  time. 

The  second  is  for  improvements  in  the  striking  part  of  clocks, 
granted  on  the  ISth  of  April,  1832.  This  improvement  relates  to  the 
striking  part  of  the  clock,  and  consists  in  connecting  the  two  barrels 
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together,  so  that  the  two  can  be  wound  up  together;  but  after  this  is 
eflected,  they  act  independently  of  each  otlier. 

The  third  is  for  improvements  in  ever-pointed  pencils,  granted  on 
the  17th  of  September,  1833.  The  improvement  here  patented  con- 
sists in  so  arranging  the  parts  of  an  ever-pointed  pencil-case,  that  the 
point  which  holds  the  pencil  shall  be  obtruded  and  detracted  without 
having  a  slot  in  the  side,  with  a  ferrule  and  pin  to  draw  it  down, as  is 
ordinarily  done.  The  exterior  case  consists  of  a  continuous  cylindri- 
cal tube,  without  projections  or  openings.  To  cause  the  point  which 
holds  the  pencil  to  protrude,  the  head  of  the  pencil-case  is  made  to  re- 
volve; this  acts  upon  an  interior  tube,  by  means  of  a  quick-threaded 
screw,  which  should,  in  preference,  be  made  left-handed.  The  cham- 
ber for  spare  pencils,  and  the  holding  point,  remain  as  heretofore.  A 
competent  workman  will  readily  conceive,  without  the  aid  of  draw- 
ings, how  the  respective  parts  should  be  arranged.  In  the  specifica- 
tion these  are  clearly  set  forth,  and  the  claim  is  to  "the  application  of 
the  coarse  thread  screw,  either  direct  or  back-handed,  and  the  general 
arrangement  of  the  parts  as  herein  described." 

The  fourth,  for  separating  gold  from  the  ore  and  other  foreign  mat- 
ter, on  the  7tli  of  April,  1834.  This  is  for  the  application  of  his  uni- 
versal eccentric  mill  to  the  purpose  of  separating  goid  from  the  ore, 
and  the  improvements  added  thereto  are  thus  described  by  the  pat- 
entee : — 

"A  plank  of  six  or  seven  feet  in  length,  eighteen  inches  in  width, 
and  three  in  thickness,  is  to  have  a  zig-zag  or  ser|)entine  channel 
sunk  on  one  surface  of  it,  which  channel  may  commence  and  termi- 
nate at  the  distance  of  a  foot  from  the  ends  of  the  plank  ;  it  may  be 
about  four  inches  wide,  and  sunk  to  a  de|)th  of  two  inches.  This 
plank  is  to  be  made  perfectly  fiat,  so  that  a  second  of  similar  dimen- 
sions, may,  when  bolted  on  to  it,  make  a  water-tight  joint,  under  a 
certain  degree  of  hydrostatic  pressure. 

"An  excavation,  to  receive  two  mill  plates,  is  to  be  made  at  one 
end  of  the  above  described  channel;  these  mill  plates  are  ta  consist 
of  two  circular  sheets  of  copper,  say  one-fourth  of  an  inch  thick,  and 
about  ten  inches  in  diameter.  The  excavation  is  to  be  made  oval, 
as  the  two  mill  plates  are  not  to  be  concentric:  the  length  of  the  oval 
is  to  exceed  its  width  about  one-third.  The  lower  mill  plate  is  to 
have  a  pin  projecting  from  the  centre  of  its  underside,  which,  passing 
into  a  socket  formed  in  the  plank,  allows  it  to  revolve,  and  there  are 
to  be  four  or  five  holes,  of  about  an  eighth  of  an  inch  in  diameter, 
drilled  through  this  plate,  for  the  iVee  passage  of  mercury,  with  which 
the  channel  is  to  be  nearly  filled. 

'•  The  upper  mill  plate  is  to  have  a  circular  hole  in  its  centre,  of  an 
inch  or  more  in  diameter,  and  to  this  is  to  be  screwed  a  cylindrical 
tube  of  twelve  or  fifteen  feet  in  length,  through  which  the  ore,  bro- 
ken into  small  pieces  and  mixed  with  water,  is  to  pass  down  between 
the  plates.  The  lower  end  of  this  tube  turns  in  a  collar,  and  it  may 
be  driven  by  a  wheel  and  band  at  its  upper  end,  where  it  widens  out 
into  the  form  of  a  funnel,  to  receive  the  ore  and  water.     The  tube 
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must  be  inclosed  to  nearly  its  upper  end,  in  a  water-tight  case  at- 
tached to  the  upper  plank. 

"  The  far  end  of  the  channel  terminates  in  a  small  well  or  excava- 
tion in  the  lower  plank,  above  which  the  upper  plank  is  perforated, 
so  as  to  allow  the  water  and  refuse  ore  to  rise  up  by  the  hydrostatic 
pressure  and  be  discharged.  This  opening  may,  if  necessary,  be  sur- 
rounded by  a  rim,  so  as  to  increase  the  depth  of  the  well.  When  in 
use,  this  end  of  the  machine  is  to  be  elevated  a  few  inches  above  that 
in  which  the  mill  plates  are  contained. 

"  The  principle  of  this  invention  consists  in  the  combining  the  prin- 
ciple of  Bogardus'  said  Universal  Mill  with  a  channel  nearly- 
horizontal,  of  convenient  length,  terminating  in  a  well  capable  of 
holduig  a  large  portion  of  the  mercury  which  the  channel  will  con- 
tain, with  a  vertical  tube  over  the  plates,  of  a  height  and  capacity 
capable  of  containing  water  sufficient,  by  its  own  power,  to  force  its 
way  through  the  mercury  in  said  channel,  the  most  expedient  form 
of  said  chaimel  being  zig-zag  or  serpentine,  and  the  most  expedient 
position  thereof  being  that  of  a  slightly  elevated  or  inclined  plane 
rising  from  the  mill  to  the  well.  Said  well  having  a  spout  to  dis- 
charge the  water  and  ore,  and  other  heterogeneous  substances,  and 
being  elevated  as  aforesaid,  so  that  the  mercury  will  run  back  to  the 
mill  plates,  whenever  forced  away  from  them  by  the  power  of  the 
water." 

The  fifth,  for  a  Gas  Metre,  on  the  7th  of  October,  1834.  "We 
shall  not  attempt  to  describe  specifically  the  construction  of  the  inte- 
rior, but  merely  to  make  known  the  general  principles  upon  which 
the  indications  of  this  instrument  depend.  When  the  two  shells  are 
put  together  by  their  flanches,  they  are  made  to  embrace  a  flexible 
diaphragm,  of  bladder  or  air  tight  cloth,  which  is  loose  or  bagging  in 
the  interior,  so  that  when  the  gas  is  forced  in  on  one  side,  the  dia- 
phragm will  pass  over  to  the  other,  and  come  into  contact,  or  nearly 
so,  with  the  shell.  The  induction  and  exit  apertures  above  spoken 
of,  are  connected  with  pipes,  which  are  cast  on  to  the  bottom,  and 
are  so  constructed  that  they  can  communicate  with  either  side  of  the 
diaphragm,  there  being  a  movable  cap  or  cover,  which  is  shifted  at 
every  vibration,  thus  producing  an  effect  resembling  that  of  the  slide 
valve  of  a  steam  engine.  The  diaphragm,  of  which  we  have  spoken, 
is  in  part  embraced  between  plates  of  sheet  tin,  leaving  its  edges  and 
upper  part  free  to  obey  the  pressure  of  the  gas  admitted;  this  sheet 
tin  works  on  pivots  at  the  lower  end,  and  can,  consequently,  vibrate 
backward  and  forward  with  the  diaphragm. 

"  When  the  gas  is  admitted  on  one  side,  that  on  the  other  is  forced 
out  by  the  action  of  the  diaphragm  upon  it,  and  this,  at  the  end  of  its 
vibration,  reverses  the  communications  between  the  induction  and 
exit  pipes,  causing  the  gas  to  be  admitted  and  discharged  from  the 
opposite  sides.  The  same  vibrating  diaphragm  acts  also  upon  the 
wheel  work,  by  which  the  indices  are  moved,  which  point  out  the 
quantity  of  gas  which  has  passed,  by  counting  the  vibrations,  as  one 
must  necessarily  be  a  measure  of  the  other.  The  arrangement  of  (he 
moving  parts,  as  described  in  the  specification,  appears  to  be  both 
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simple  and  efficient;  but  it  is  to  be  considered  as  nothing  more  than 
an  exemplification  of  the  means  by  which  the  principles  adopted  may- 
be carried  into  operation,  but  not  limiting  it  thereto,  as  will  fully  ap- 
pear by  the  extracts  which  we  are  about  to  furnish. 

"  The  applicant  proceeds  in  the  next  place  to  describe  the  principle 
of  his  invention.  This  principle  consists  in  the  action  of  a  movable 
partition  inclosed  in  an  air-tight  vessel  constructed  substantially  as 
aforesaid,  and  moved  from  side  to  side  of  a  vessel  by  the  current  of 
gas  acting  in  the  vessel,  successively  on  one  side  and  on  the  other  of 
this  partition,  substantially  as  aforesaid.  This  alternate  action  of  the 
gas  being  effected  by  the  action  of  the  gas  upon  the  partition  and  the 
machinery  combined  with  it,  and  moved  and  timed  by  the  motions 
of  the  partition  as  aforesaid;  the  number  of  its  operations  being 
marked  by  an  index  combined  with  said  partition,  and  moved  by  its 
motion,  and  so  timed  thereby,  and  by  means  of  connecting  machinery, 
as  to  indicate,  with  perfect  certainty,  the  number  of  full  or  complete 
operations  of  the  partition  ;  the  space  through  or  in  which  the  parti- 
tion moves  from  side  to  side  within  the  vessel,  being  in  fact  the  mea- 
sure of  the  volume  of  gas  which  passes  through  the  vessel  at  each 
full  operation  of  said  partition  forward  and  back." 

The  sixth,  for  measuring  fluids,  on  the  12th  of  October,  1837.  The 
apparatus  covered  by  this  patent  is  also  for  a  Gas  Metre,  but  more 
directly  applicable  to  the  measuring  of  liquids.  We  regret  that  from 
its  very  nature  a  description  of  it  cannot  be  given  without  drawings. 

The  seventh,  for  improvements  on  his  universal  mill,  by  which  this 
ingenious  invention  was  adapted  to  the  hulling  of  rice,  granted  on  the 
29th  October,  1841.  The  surface  of  the  grinders  are  furrowed  to- 
wards the  centre,  to  facilitate  the  introduction  of  the  substances  to  be 
operated  upon,  and  the  remaining  portions  of  the  acting  faces  are  so 
arranged  as  to  strip  the  hull  from  the  grain,  and  then  give  that  pecu- 
liar polish  which  gives  to  the  rice  the  appearance  of  mother  of  pearl. 

The  eighth,  for  a  machine  for  cutting  India  rubber,  on  the  21st  of 
May,  1845.  India  rubber,  prior  to  this  improvement,  was  cut  into 
threads  or  strips,  either  by  means  of  reciprocating  cutters,  or  by  cir- 
cular rotating  knives,  placed  at  the  required  distances  apart,  and  act- 
ing either  against  the  surface  of  a  cylinder  or  grooved  roller.  These 
methods  were  deemed  objectionable  because  of  the  imperfection  of 
the  shearing  operation  and  the  rapid  wear  of  the  cutting  edges ;  but 
the  improvement  in  question  effectually  avoids  these  objections.  The 
India  rubber,  or  other  substance,  is  slit  or  cut  into  threads,  by  the 
square  edges  of  two  series  of  cutter  wheels,  arranged  on  two  parallel 
shafts,  the  edges  of  the  two  series  passing  between  each  other  so  that 
they  shall  operate  as  shears  ;  but  the  tendency  to  wear  the  edges  and 
faces  where  they  come  together  would  very  soon  render  them  ineffi- 
cient; and  therefore,  to  avoid  this  difficulty,  instead  of  attaching  the 
cutting  wheels  to  the  shafts  permanentlv,  they  are  put  on  by  means 
of  a  feather,  so  as  to  turn  with  the  shafts  and  yet  slide  thereon  freely; 
in  this  way  the  edges  of  the  two  series,  where  they  pass  between 
each  other,  can  be  kept  in  close  contact  by  the  turning  of  a  nut  on  the 
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end  of  one  of  the  shafts,  for  the  turning  of  this  nut  must  of  necessity- 
act  upon  all  the  wheels  of  the  two  series. 

The  ninth,  for  a  machine  for  making  shurred  or  corrugated  India 
rubber  fabrics,  on  ttie   2 1st  of  May,    1845.     Shurred  or  corrugated 
India  rubber  fabrics,  which  consist  of  strips  or  threads  of  India  rub- 
ber inlaid  between  two  pieces  of  cloth  of  any  kind,  have  been  hereto- 
fore made  by  passing  the  threads  or  strips  of  India  rubber  in  a  dis- 
tended stale,  and  between  the  two  pieces  of  clotli  which  have  the  sur- 
faces that  come  together  and  embrace  the  strips  of  India  rubber  pre- 
pared with  India  rubber  cement,  between  two  rollers  covered  with 
some  elastic  substance,  to  give  the  requisite  pressure  and  cause  the 
prepared  suri'ace  of  the  pieces  of  cloth  to  adhere  to  the  strips  or  threads 
of  India  rubber,  and  to  each  other  between  them.     This  mode  of 
operation,  although  a  great  and  valuable  improvement  in  the  arts, 
makes  an  imperfect  fabric,  with  the  edges  of  the  ribs,  formed  by  the 
strips  or  threads  of  India  rubber,  of  an  irregular  form,  and  rugged, 
and  with  the  surfaces  of  the  two  pieces  of  cloth  imperfectly  connected 
between   the  strips  of   India  rubber.      But   Mr.  B's  improvements 
remedy  these  defects,  and  consist,  first,  in  making  the  rollers,  between 
which  the  fabric  is  lormed,  of  metal  or  other  hard  substance,  with 
their  surfaces  grooved  in  the  direction  of  their  periphery,  to  corres- 
pond with  the  number  and  size  of  the  India  rubber  and  the  spaces 
between  them:  the  strips  passing  in  the  grooves,  and  the  two  pieces 
of  cloth  being  pressed  together  between  them  by  the  ridges,  and  the 
grooves  being  of  such  depth  as  to  insure  sufficient  pressure  to  cause 
the  pieces  of  cloth  to  adhere  to  the  strips  of  India  rubber.     This  mode 
of  operation  insures  an  equal  pressure  on  the  whole  surface,  and  gives 
a  perfect  regularity  to  the  ribs  and  the   whole  surface  of  the  labric, 
wliich  cannot  be  attained  by  the  elastic  surfaces  of  the  rollers  as  pre- 
viously employed;  for  it  must  be  evident  that  the  pressure  between 
the  strips  of  India  rubber,  where  it  should  be  greatest,  must  be  less 
than  on  the  strips,  when  the  pressure  between  them  depends,  as  it 
must,  upon  the  indentations  lormed  in  the  elastic  surface  of  the  rollers 
by  the  strips  ;  and  that  tlie  spaces  between  the  ribs  camiot  be  so  re- 
gular when  this  depends  upon  guides  in  front  of  the  rollers  as  when, 
in  addition  to  the  guides,  the  grooves  in  ihe  pressure  rollers  always 
retain  them  at  equal  distances  apart,  at  the  same  time  preventing  each 
individual  strip  from  spreading  out  under  the  pressure.      And  the 
second  improvement  consists  in  connecting  the  feed  rollers,  (wliich 
supply  the  strips  of  India  rubber  at  a  velocity  less  than  the  passage 
of  the  completed  fabric  between  the  grooved  rollers  to  distend  them,) 
with  the  gearing  which  communicates  the  feeding  motion  by  means 
of  a  ratchet  to  admit  of  turning  back  the  feed  rollers  at  the  commenqe- 
nient  of  each  operation,  for  the  purpose  of  distending  the  length  of 
strips  between  the  feed  rollers  and  the  grooved  pressure  rollers. 

Mr.  Bogardus,  while  on  a  visit  to  England,  in  1839,  when  the 
question  of  reduction  in  the  rates  of  postage  engrossed  the  public 
mind,  suggested  to  the  authorities  some  improvements  with  regard  to 
postage  stamps,  and  received  the  following  communication  in  reply 
to  his  proposition : 
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11  Downing  Street, 

26th  September,  lS.i9. 

Sir: — I  am  directed  by  the  Chancellor  of  the  Excliequer  to  inform 

you  that  your  communication  on  the  postage  stamp  is  one  of  the  four 

selected  by  the  Lords  of  the  Treasnry  as  most  distinguished  for  origi- 

nahty,  or  for  completeness,  and  that  their  Lordships  have  decided  to 

award  to  you  tiie  sum  of  one  hundred  poimds. 

I  am  your  very  ob't.  serv't. 

Rowland  Hill. 
To  James  Bogardus. 

The  proposition  referretJ  to  in  the  above  letter  was  one  of  four  se- 
lected from,  tive>i/f/-s/\v  hundred  communications.  It  furnishes  most 
gratifymg  evidence  of  the  high  estimation  in  which  tlie  communica- 
tion of  Mr.  Bogardus  was  lield,  and  is  exceedingly  creditable  to 
American  genius,  competing  successfully  with  the  talent  of  England 
in  her  own  great  metropolis.  In  a  future  number  we  propose  to  give 
a  description  of  this  postage  stamp. 

Mr.  iJogardns,  had  his  stay  in  England  been  prolonged,  in- 
tended to  have  executed  a  well  conceived  plan  for  tlie  improvement 
of  the  navigation  of  the  port  of  London. 

A  letter  from  the  Lord  Mayor  was  addressed  to  Mr.  Bogardus  on 
the  subject,  and  he  was  solicited  to  prepare  a  working  njodel  of  his 
machine  by  the  Committee  on  Navigation,  wliose  province  it  is  to  in- 
vestigate all  matters  relative  to  the  improvement  of  the  navigation  of 
the  port  of  London.  Mr.  Bogardus  returned  soon  thereafter  to  his 
native  country,  the  attention  of  which,  we  are  glad  to  see,  lias  begun 
to  be  turned  to  his  extraordinary  merit  as  an  inventor. 

In  addition  to  the  patents  already  obtained  and  enumerated  in  this 
article,  Mr.  Bogardus  has  made  many  valuable  improvements  in  vari- 
ous branches  of  the  useful  arts,  which  will  be  patented  shortly,  and 
then  noticed  in  their  regular  order. 

It  is  our  intention  in  a  series  of  articles  to  give  historical  sketches 
of  the  improvements  made  by  our  most  distinguished  inventors,  that 
the  country  at  large  may  have  an  opportunity  of  knowing  its  true 
benefactors.  K. 
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Historical  and  Practical  Account  of  the  methods  em.ployed  in  the 
Manufacture  of  Fili grained  or  Filigree  Glass,  and  of  Flint  and 
Crown  Glass, — communicated  by  M.  Bcntems,  Director  of  the 
Glass  Works  of  Choisy-le-Roi,  at  a  Special  Meeting  of  the 
SociUe  d^ Encouragement,  April  23,  1S45. 

TRANSLATED     FOR    THE    JOURNAL    OF    TH?:   FRANKLIN    INSTITUTE. 

(Continued  from  page  351.) 

I  now  intend  to  go  further  into  the  details  of  the  manufacture  of 
Hint  glass  and  of  crown  glass. 

^Ve  have  said,  and  it  has  been  understood,  that  the  working  and 
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stirring  up  with  the  cylinder  of  fire-clay  caused  the  threads  and  stria3 
to  disappear,  and  rendered  the  glass  homogeneous  ;  it  is  important 
that  this  operation  should  take  place  while  the  glass  is  in  the  most 
liquid  state  ;  it  might  be  supposed  that  it  should  be  done  only  at  that 
moment,  that  is  to  say,  whilst  the  fnrnace  is  at  the  highest  tempera- 
ture ;  nevertheless,  it  is  proved  by  experience,  that  if  the  working 
and  stirring  up  is  relinquished,  even  after  having  been  kept  up  for  a 
long  time,  a  glass  entirely  unfit  for  optical  purposes  is  obtained.  On 
examination  of  the  fragments  of  glass  taken  from  the  fm-nace  after  it 
is  cooled,  it  is  perceived,  when  the  faces  are  ground,  that  this  glass  is 
not  defective  in  consequence  of  large  strioe,  but  that  it  is  gelatinous  ; 
the  rays  of  light  cannot  pass  directly  through  it :  this  glass  is  there- 
ibre  quite  unfit  for  optical  purposes.  Let  us  endeavor  to  explain 
what  takes  place  in  this  case:  when  the  glass  is  left  undisturbed  in 
its  state  of  greatest  fluidity  or  liquefaction,  if  it  is  flint  glass,  those 
silicates  most  charged  with  lead  have  a  tendency  to  separate  and  pre- 
cipitate to  the  bottom  of  the  crucible  or  glass  pot,  and  thus  render  the 
mixture  less  transparent;  if  crown  glass,  the  same  gelatinous  effect  is 
produced  ;  the  explanation  I  intend  giving  of  it  is  more  general,  and 
applies  equally  to  crown  glass.  Glass,  in  passing  from  the  liquid  to 
the  solid  state,  has,  like  all  other  salts,  a  tendency  to  crystalize ;  a 
movement  must  therefore  take  place  among  the  molecules  prepara- 
tory to  crystalization,  and  1  think  it  is  this  movement  that  produces 
the  gelatinous  effect  which  prevents  the  direct  passage  of  the  rays  of 
light.  Be  the  true  cause,  however,  what  it  may,  it  has  been  well 
ascertained,  that  to  have  good  flint  glass,  or  good  crown  glass,  the 
working  and  stirring  must  be  continued,  until  the  material,  by  its 
cooling,  impedes  this  operation  ;  the  cylinder  of  fire-clay  is  then  with- 
drawn, and  all  the  orifices  of  the  furnace  opened,  in  order  to  prevent 
the  material  from  again  acquiring  a  high  temperature,  and  that,  on 
Ihe  contrary,  it  may  be  the  more  cooled  ;  finally,  when  the  furnace 
is  so  cold  as  to  remove  all  apprehension  of  the  glass  again  becoming 
fluid,  all  the  orifices  are  closed  with  a  mortar  of  argillaceous  earth, 
and  it  is  suffered  to  cool  completely  before  the  crucible  or  pot  is  with- 
drawn. It  is  necessary  that  this  cooling  should  be  the  slowest  and 
most  gradual  possible,  in  order  that  the  annealing  {rccuisson)  maybe 
properly  effected  :  for  glass  is  a  very  bad  conductor  of  caloric;  this 
may  be  proved  by  throwing  into  a  bucket  of  wa;er  a  piece  of  glass 
just  taken  out  of  the  crucible  or  pot:  this  small  mass  remains  red-hot 
for  a  considerable  time,  and  we  may  touch  it  in  the  water  and  handle 
it,  without  being  burned,  because  the  exterior  of  it  alone  is  cooled  ; 
the  interior  remains  red-hot  for  some  instants,  as  may  be  perceived 
in  consequence  of  the  transparency  of  the  glass.  This  property  of 
being  a  non-conductor  of  caloric  renders  the  annealing  {reciiissou)  of 
a  mass  of  flint  glass  or  of  crown  glass  difficult;  moreover,  this  mass 
is  in  contact  with  the  crucible  or  pot,  which  is  not  subject  to  the 
same  laws  of  contraction  in  cooling;  there  is,  therefore,  a  kind  oi 
drawing  between  the  glass  and  the  crucible,  and,  when  we  succeed 
in  obtaining  the  whole  of  the  contents  of  a  crucible  in  one  piece  or 
block,  it  is  rare  for  this  mass  to  bear  the  application  of  the  saw  with- 
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out  breaking  into  numerous  fragments,  on  account  of  the  imperfec- 
tion of  the  anneahng. 

As  for  the  stirring  and  working  the  glass,  we  haVe  said  that  it  must 
not  be  abandoned  whilst  the  glass  was  in  the  greatest  state  of  fluidity 
or  liquefaction,  but  here  another  order  of  ditficulties  presents  itself: 
when  glass  has  been  kept  for  a  long  time  in  that  state,  it  is  completely 
freed  from  flaws  or  bubbles,  and,  if  suttered  to  cool,  we  have  a  glass 
free  from  bubbles ;  but,  by  continuing  the  working  and  stirring,  a 
fresh  disengagement  of  bubbles  takes  place,  for  the  glass  is  not  yet  in 
the  perfect  state  of  definite  proportions  ;  there  are  still  atoms  of  oxide 
of  lead,  of  alkali,  which  are  not  combined  indefinite  proportions,  and 
the  development  of  which  in  the  state  of  gas  is  favored  by  the  opera- 
tion of  working  and  stirring  ;  bubbles,  therefore,  are  formed,  which, 
in  proportion  as  the  material  cools,  reach  the  surface  with  greater 
difficulty  :  besides  which,  the  operation  of  working  and  stirring  pro- 
duces some  bubbles  when  the  material  becomes  so  stiff"  as  to  render 
this  operation  diificult.  If,  therefore,  on  the  one  hand,  the  striae  are 
destroyed,  on  the  other, the  material  becomes  more  liable  to  bubbles: 
the  remedy  consists  in  prolonging  the  state  of  liquefaction  for  a  suffi- 
cient length  of  time,  (several  days,  during  which  the  material  is  to  be 
often  worked  and  stirred,)  in  order  that  the  glass  may  purify  or  clear 
itself  as  much  as  possible,  and  become  less  liable  to  a  disengagement 
of  bubbles  in  the  operation  of  working  and  stirring;  in  this  manner 
we  succeed  in  obtaining  a  glass  the  freest  possible  from  strias  and 
bubbles. 

This  prolonged  fusion  has  no  injurious  eff'ect  on  flint  glass  ;  but  it 
is  not  so  with  crown  glass  ;  by  a  long  continued  exposure  at  a  high 
temperature,  and  a  slow  cooling,  silico-alkaline  glass  is  very  liable  to 
become  dcvilrified,  to  present  small  crystalized  portions,  and  then 
the  mass  is  unfit  for  optical  purposes  ;  we  are  therefore  compelled  to 
sacrifice  one  of  its  perfections  to  that  which  is  essential ;  the  fusion  is 
continued  for  a  somewhat  shorter  period,  and  we  have  crown  glass 
free  from  strite,  but  still  containing  some  bubbles,  which,  however, 
appear  to  be  by  no  means  numerous  when  the  glass  has  been  flattened 
into  disks.  I  point  out  to  you,  gentlemen,  imperfections  which  still 
exist  in  this  product ;  I  do  not  despair,  however,  of  overcoming  them, 
and  when  that  is  eff'ected,  1  will  not  fail  to  give  you  notice  of  it. 

We  have  said  that  glass,  kept  for  a  long  time  at  a  high  temperature 
and  worked  and  stirred,  was,  at  a  certain  given  moment,  free  from 
strias  and  bubbles ;  we  think  that,  if  in  that  state,  the  glass  were  to 
be  cast  on  a  cast-iron  table,  as  is  done  in  casting  looking-glass  plates, 
we  should  obtain  a  very  beautiful  material,  suitable  for  optical  pur- 
poses, which  would  require  only  to  be  divided  by  the  diamond  ;  this 
is  an  experiment  to  be  made  in  a  looking-glass-plate  manufactory  ; 
we  would  not,  however,  answer  for  there  being  no  strias  in  glass  thus 
produced  :  for,  in  the  best  prepared  potfuls,  there  is  always  found, 
after  cooling,  a  portion  of  the  mass  in  which  there  are  strise,  which 
opticians  call  dry  threads,  [fils  sees,)  and  which  cannot  be  used  ;  these 
threads  are,  so  to  speak,  united,  felted  together;  it  would  seem  that 
they  were  brought  together  by  the  fire-clay  cylinder ;  perhaps,  in  the 
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operation  of  casting,  they  might  spread  throughout  the  whole  mass ; 
they  are  derived  principally  from  the  aluminous  silicate,  which  is  of 
a  more  refractory  nature.     The  material  of  the  cylinder,  independ- 
ently of  that  of  the  crucible,  contributes  much,  doubtless,  to  produce 
them,  and  I  believe  thai  a  better  result  would  be  obtained  by  con- 
structing  an   instrument   for   working  and    stirring    covered    with 
platina. 

A  few  words  will  suffice  for  all  that  remains  to  be  said  respecting 
the  reduction  into  disks  of  the  fragments  of  flint  glass  and  of  crov/n 
glass.  When  the  mass  from  the  crucible  has  been  annealed  in  a  single 
piece,  and  only  small  disks  are  required,  it  is  broken  up  with  an  iron 
maul;  the  fragments  are  examined  by  cutting,  if  necessary,  parallel 
faces  ;    we  begin  by  forming,  by  means  of  softening  in  a  kind  of 
muflie,  plates  nearly  square,  which,  when  annealed,  are  divided  by  the 
diamond  into  small  squares ;  these  small  squares  are  then  softened 
anew,  and  moulded  in  a  copper  or  iron  mould,  so  constructed  as  to 
squeeze  them  into  shape.     If  the  object  is  to  make  large  disks,  a  frag- 
ment, ascertained  to  be  good,  and  of  the  weight  of  the  disk  intended 
to  be  made,  is  taken,  and  softened  in  a  muffle  fire,  in  a  hoop  of  the 
diameter  desired,  care  being  taken  not  to  give  any  more  fire  than 
may  be  necessary  to  cause  the  glass  to  fill  the  hoop,  promoting,  at  the 
same  time,  the  softening,  by  the  pressure  of  tools.     When  it  is  wished 
to  make  very  large  disks  out  of  a  mass  the  interior  of  which  has  been 
examined,  it  is  divided  by  the  saw,  in  order  to  avoid  waste  as  far  as 
possible. 

I  have  said  that,  to  ascertain  the  condition  of  a  fragment,  it  is  to  be 
examined  by  its  parallel  faces ;  I  ought  to  add,  that  it  is  not  enough 
for  a  glass  to  have  been  observed  in  two  directions,  to  be  certain  that 
it  is  free  from  striae  ;  there  are  strias  which  are  perceptible  only  in  a 
certain  angle.     In  the  fragment  of  flint  glass  I  have  the  honor  of  pre- 
senting to  you,  no  stride  can  be  perceived  in  two  of  the  axes,  whilst, 
in  the  third,  they  are  innumerable. 

In  conclusion,  I  will  point  out  the  proportions  for  flint  glass  and  for 
crown  glass  which  have  succeeded  best  with  me  ;    these  proportions 
are,  for  flint  glass, — 

Sand  ......  43-5 

Oxide  of  lead  .....  43-5 

Carbonate  of  potash  .  .  .  .10- 

Nitrate  of  potash  ....  3- 

100 
For  crown  glass, — 

Silex,  ......  60- 

Carbonate  of  soda,  at  90°  .  .  .  25- 

Carbonate  of  lime  .  .  .  .14- 

Arsenic        ....  .  1- 

100 
Borate  of  soda  may  be  substituted  with  advantage  for  the  carbo- 
nate of  soda,  or  a  part  of  the  carbonate  of  soda,  and,  in  this  case,  the 
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crown  glass  is  less  liable  to  attract  the  moisture  or  humidity  of  the- 
air,  which  is  a  serious  defect  in  almost  all  crown  glass,  a  defect  to  be 
avoided  by  prolonging  the  fusion;  by  this,  however,  the  risk  of  other 
imperfections  is  incurred. 

By  using  carbonate  of  potash  instead  of  carbonate  of  soda,  pure 
crown  glass,  less  liable  to  devitrification,  is  produced,  but,  then,  opti- 
cians complain  that  this  crown  glass  is  not  sufficiently  dense,  which 
obliges  them  to  make  the  focus  too  long.  We  will  not  enter  into  all 
the  delicate  questions  which  relate  to  optics.  Should  crown  glass  be 
of  the  greatest  possible  whiteness,  or  of  a  slight  bluish-green  ?  Should 
it  be  more  or  less  dense  ?  &c.  &c. 

I  think,  gentlemen,  that  I  have  made  known  to  you  the  present  state 
of  the  manufacture  of  flint  glass  and  of  crown  glass  ;  I  acknowledge 
that  it  leaves  much  still  to  be  wished  for  :  absohite  perfection  is  not, 
by  the  goodness  of  Providence,  granted  to  man.  The  generations 
which  precede,  always  leave  a  vast  field  ta  be  explored  by  those 
which  follow  them  ;  we  have,  by  our  labors,  rendered  the  way  more 
easy  to  our  successors;  we  shall  be  happy  if  we  have  succeeded  in 
marking  our  passage  by  any  decided  and  undoubted  im^provement. 


We  give  place  to  the  following  article  on  the  Statistics  of  Merthyr 
Tydvil,  because  it  gives  a  good  idea  of  the  state  of  society  existing 
among  the  operatives  at  the  Welch  Iron  Works,  and  in  the  largest 
town  of  the  iron  manufacturing  region  of  South  Wales,  where  very 
great  quantities  of  railroad  iron  have  been  made  for  the  American 
market.  Com.  Pub. 


Statistics  of  Merthyr  Tydvil.  By  G,  S.  Kenrick,  Esq.  {Read  be- 
fore the  Statistical  Section  of  the  British  ^Association  at  Cam- 
bridge, 24th  June,  1845.) 

It  is  our  duty,  while  we  enjoy  superior  advantages  of  station  or  con- 
dition, to  strive  to  do  something  for  our  less  fortunate  brethren.  To 
do  anything  for  them  with  effect  we  must  make  ourselves  acquainted 
with  them,  with  the  circumstances  by  which  they  are  surrounded,  and 
the  efiects  which  these  are  calculated  to  produce  on  them,  both  mo- 
rally and  physicall^^  With  this  view  I  have  been  led,  however  im- 
perfectly, to  make  an  inquiry  into  the  statistics  of  IVIerthyr  Tydvil — 
the  condition  of  its  inhabitants,  its  means  of  education  and  religious 
instruction,  and  the  operation  of  these  as  seen  in  the  manners  and 
habits  of  the  people. 
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Jin  Analysis  of  the  Population  of  Merthyr  Tydvil,  made  in  the 

spring  of  1841. 


Total  Population 


Houses 

Sleepino:-rooms 

Children  under  three  years  of  asje  . 
Children  from  three  to  twelve  years 

Lodo:ers 

English  people 

Welsh 

Irish 

Persons  who  can  speak  English  in- 
telligibly   ■  .    .    . 

Children  who  go  to  day-schools,  by 
report  ol"their  parents     .    .    .    . 

Dilio,  by  report  of  teachers    .     .    . 

Pupils  attending  nineteen  Sunday- 
schools  at  Dissenting  chapels  .    . 

Ditto  at  Church  Sunday-schools 

Can  read 

Can  write 

Persons  among  the  lanoring  classes 
who  have  other  books  besides  re- 
ligious books    

Do  not  go  to  a  place  of  worship  .    . 

Workmen  occasionally  intoxicated 

Workmen  who  have  houses  being 
their  own  projjerty 

Lodofing-houses 

Children  working  and  living  with 
their  parents 

Females  Avorking 

Curches  2,  will  contain    .    .    . 

Chapels  26,        "  ... 


32,968 


6,145 

10,835 

3,203 

6,857 

6,140 

4.181 

27,802 

985 


10,917 

1.272 
1,313 

4,581 

350 

11,774 

5,709 


445 
11,759 

2,587 

91 
59 


2,940 
404 

15,182 


Exclusive  of  Coedycymmer,  Ham- 
let of  Vaynor,  Tatf,  and  Cymon, 
and  Foresi-hill. 

5i  persons  to  a  house  nearly. 

Three  persons  to  a  room. 

Age  for  education,  full  one-fifth  of 

the  population. 
One  lor  each  house. 
13  per  cent,  of  the  population. 
84        do.  do. 

3        do.  do. 


Less  than  a  fifth  of  those  who 
ought  to  go. 

Average  attendance. 


Or  a  thirteenth  of  the  population. 


The  mass  of  the  population  of  Merthyr  has  been  called  into  activity 
and  brought  into  this  wild  district  by  the  establishment  of  large  iron- 
works belonging  to  Messrs.  Crawshay,  Guest,  Hill,  and  Thompson. 
The  greater  part  of  the  people  are  supported  by  their  daily  labor  at 
these  works;  and  the  remainder  of  the  population  consists  of  persons 
who  supply  them  with  food,  clothing,  furniture,  beer,  physic,  law,  and 
divinity.  There  are  very  few  persons  who  reside  in  the  black-look- 
ing village  of  Merthyr  who  are  not  either  directly  or  indirectly  inter- 
ested in  the  iron-works,  in  one  of  the  modes  mentioned  above. 

In  proceeding  to  notice  in  detail  the  result  of  our  census,  we  find, 
in  the  first  place,  that  there  are  5\  persons  on  an  average  to  each 
house,  v/hich  shows  that  there  is  more  accommodation  in  this  respect 
than  the  population  to  the  east  of  the  coal  basin  enjoys. 

The  number  of  persons  in  each  sleeping-room  is  three,  being  per- 
haps as  little  crowded  as  the  generality  of  manufacturing  tOAvns.  In 
some  parts  of  the  village  there  are  houses,  however,  which  contain 
far  too  many  inmates,  and  where  lodging-houses  of  a  mean  descrip- 
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tion  are  crowded  with  persons  of  different  professions,  including  va- 
grants, gamblers,  and  men  leading  dissolute  lives. 

In  consequence  of  the  number  of  unmarried  men  who  come  from 
Cardiganshire,  Pembrokeshire,  and  other  adjoining  counties,  to  take 
advantage  of  the  high  wages  which  are  given  at  the  iron-works,  the 
usual  proportion  of  males  to  females  is  reversed  in  this  parish,  and  the 
males  much  exceed  the  females ;  the  former  being  in  the  ratio  of  six 
to  five  of  the  latter.  This  influx  of  single  men  from  the  surrounding 
country  accounts  for  the  great  number  of  lodgers,  viz.,  6140,  whom 
we  find  located  in  Merthyr,  being  one-fifth  of  tlie  population,  and 
amounting  to  one  lodger  for  every  house  in  the  parish. 

It  is  surprising  that  a  large  village  so  near  the  boundary  of  an  Eng- 
lish county  as  JNIerthyr  is,  and  having  such  frequent  commutiicatiou 
with  it,  should  have  so  small  a  number  of  Saxons,  as  the  English  are 
called,  among  the  population — only  about  4,000  out  of  a  population 
of  33,000  ;  and  there  are  11,000,  or  one-third,  who  cannot  speak  Eng- 
lish intelligibly,  and  would  not  understand  an  Enghsh  sermon.  The 
consequence  is,  that  the  service  at  the  chapels  is  generally  conducted 
in  Welsh. 

In  all  towns,  whether  large  or  small,  there  is  a  portion  inhabited  by 
persons  in  easy  circumstances,  which  contrasts  strongly  with  the  dis- 
trict occupied  by  the  poor :  there  is  also  a  part  where  the  decencies  of 
life  are  generally  observed,  and  another  where  these  observances  are 
not  kept  up:  men  will  fix  their  abode  and  associate  with  those  who 
resemble  them  in  character  and  condition  of  life  ;  added  to  which,  the 
effect  of  example  is  great  in  producing  a  level  in  moral  attributes  as 
well  as  in  personal  and  domestic  habits.  It  will  be  necessary,  there- 
fore, that  we  should  visit  all  parts  of  the  town,  and  give  as  faithful  a 
picture  as  we  can  of  the  inhabitants — their  wants,  their  temptations, 
their  comforts  or  destitution,  their  virtues  and  their  vices — that  cor- 
responding efforts  may  be  made  to  encourage  what  is  praiseworthy, 
and  to  remove  what  is  injurious  or  vicious. 

It  is  remarkable  how  often  crowded  and  uncomfortable  dwellings, 
with  unpaved  and  almost  impassable  streets,  are  inhabited  by  persons 
who  appear  to  be  degraded  and  demoralized  by  the  unfavorable  cir- 
cumstances in  which  they  are  placed.  We  will  begin  with  Dowlais, 
which  does  not  captivate  a  stranger  by  its  cleanliness  or  neatness,  par- 
ticularly in  the  back  streets,  and  Longtown  is  one  of  the  dirtiest  streets 
in  Dowlais.  The  houses  consist  of  only  one  room  on  the  ground  floor, 
which  is  used  for  all  purposes.  In  one  of  these  houses  were  stowed 
ten  human  beings,  viz.,  a  man,  his  wife,  and  five  children,  with  three 
grown-up  lodgers ;  the  beds  were  in  a  corner  of  the  room  separated 
from  the  other  part  by  a  curtain.  The  furniture  in  this  street  and 
Twyn  of  Wagan  is  of  a  miserable  description  :  the  people  are  very 
poor ;  very  few  of  them  attend  a  place  of  worship,  and  almost  every 
house  is  visited  by  that  scourge  of  the  working  classes — intemperance. 
Eighteen  adjoining  houses  in  this  district  contain  96  persons,  and  only 
2a  of  these  go  to  a  place  of  worship.  Two  houses  at  the  back  of 
Bethania  street  consist  of  one  small  room  each,  to  which  there  is  no 
access  except  by  walking  up  a  deal  plank  to  these  miserable  abodes. 
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The  one  house  is  inhabited  by  nine  persons,  the  other  by  seven. 
There  is  scarcely  any  furniture  in  these  houses,  and  only  one  small 
bed  at  the  corner  of  the  room  for  all  the  family ;  the  children  must, 
therefore,  be  littered  on  the  floor.  In  a  house  in  an  adjoining  street 
there  was  little  furniture,  yet  the  house  was  neatly  kept ;  but  the  poor 
woman  complained  that  her  husband  was  almost  always  drunk — that 
he  went  otf  on  this  errand  a  week  ago,  and  was  not  yet  returned. 
Two  of  her  children  were  dead  ;  and  she  wished,  for  its  own  sake,  the 
other  was  dead  also.  She  seemed  broken-hearted  by  the  misconduct 
of  her  husband.  These  houses  of  one  room  each  are  said  to  belong 
to  the  Dowlais  Ccmpany  ;  the  rent  is  about  1^.  %d.  a  week,  exclusive 
of  coal. 

Before  we  leave  Dowlais,  and  proceed  to  the  lower  part  of  the 
parish,  we  must  make  a  few  general  observations.  There  are  a  num- 
ber of  houses  about  the  Dowlais  Iron  Works  occupied  by  285  fami- 
lies, who  mainly  derive  their  support  from  these  works,  and  we  have 
noted  their  condition  as  follows : — 

Families  bearing  the  appearance  of  comfort        .        .        .        129 

Dillo.poor 137 

Ditto,  miserably  poor 11 

Ten  of  these  houses  are  used  for  the  sale  of  beer,  or  one  beer-house 
to  twenty-seven  houses.  This  fact  explains  the  cause  of  the  poverty 
of  the  people,  as  one-third  of  the  earnings  of  the  workmen  is  devoted 
to  the  purchase  of  intoxicating  drink.  In  two  streets  near  this  locality 
are  eighty-five  houses,  and  eight  of  them  are  used  for  the  sale  of  malt 
liquor.  These  streets  are  filthy,  the  houses  dirty  and  crowded ;  the 
inhabitants  are  addicted  to  drunkenness  and  immorality,  and  many  of 
them  never  attend  a  place  of  worship.  In  passing  through  Dowlais 
on  a  Sunday  morning,  between  seven  and  eight  o'clock,  without  turn- 
ing out  of  the  main  street,  sixty-two  drunken  people  were  counted  ; 
several  of  them  were  silting  on  the  steps  of  the  beer-shops  waiting  for 
the  doors  to  be  opened,  that  they  might  renew  the  practices  of  the  pre- 
vious night. 

In  proceeding  to  the  houses  in  the  neighbourhood  of  the  Pendarran 
Iron  Works  there  are  three  streets  near  to  each  other.  Respecting  the 
first,  we  must  remark,  that  the  people  appeared  rather  poor  and  dirty, 
and  there  was  great  complaint  of  drunkenness.  Of  the  next  we  must 
report  that  the  people  seemed  very  poor,  and  intemperance  existed  in 
almost  every  house.  In  the  third  street  the  houses  were  poor  and 
filthy,  and  there  are  several  instances  of  great  wretchedness  and  dis- 
tress through  intemperance.  When  the  love  of  strong  drink  becomes 
prevalent,  it  is  not  confined  to  the  male  population,  but  spreads  to  the 
females.  In  a  house  in  this  neighbourhood,  and  elsewhere  in  this 
parish,  we  saw  five  or  six  women,  at  eleven  o'clock  in  the  morning, 
drinking  tea  with  rum  in  it.  Where  women  follow  this  practice  of 
taking  spirits  while  their  husbands  are  at  work,  their  houses  and  fami- 
lies are  untidy  and  neglected. 

Unfortunately,  a  working  man  cannot  be  wasteful  or  extravagant 
without  making  others  sufier  besides  himself.  His  family  suffers  in 
many  ways,  but  not  least  in  the  children  being  taken  at  a  very  tender 
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age  to  work  underground,  before  they  have  gained  sufficient  strength 
to  support  the  fatigue  and  exposure  to  which  they  are  subjected.  We 
beheve  that  there  are  many  children  at  Pendarran,  whose  fathers, 
being  colUers,  carry  them  on  their  backs  into  the  cohiery,  where  they 
remain  all  day,  and  some  of  these  children  are  under  five  3'ears  of  age. 
A  boy  of  seven  years  of  age  was  taken  to  work  in  the  coal-pit  by  his 
father,  and  very  soon  a  cold  fixed  in  his  limbs,  and  he  has  been  for 
several  months,  and  still  continues,  a  great  sufferer.  No.  53,  22,  100, 
child  caught  cold  by  attending  an  air-door,  and  the  lungs  of  these  chil- 
dren are  seriously  affected.  No.  19,  41,  45,  bear  similar  testimony  to 
the  evils  arising  from  this  practice.  At  Twyn  Rhodyn  are  eighty  chil- 
dren of  tender  age  who  are  at  work,  and  there  are  several  cases  of  ill- 
health  from  this  cause. 

Street  No.  10,  Cabin  Twyld — These  are  miserable  huts;  they  lie 
low,  and  are  damp,  filthy,  and  unhealthy ;  the  people  are  ignorant 
and  drunken.  Guarawar — The  houses  are  ill-furnished  and  very 
dirty,  and  there  is  much  drinking  among  the  people. 

It  is  pleasant  to  turn  from  this  dark  catalogue  to  Street  No.  9,  and 
Lluynvagor,  which  were  formerly  remarkable  for  drunkenness.  Per- 
sons iu  private  houses  had  been  selling  beer  without  a  license,  when 
two  sober  families  removed  to  this  place,  and  there  was  speedily  a 
reformation  in  the  characters  of  their  neighbours,  many  of  whom  are 
now  respectable  in  conduct,  and  regular  in  their  attendance  at  public 
worship.  Such  is  the  effect  of  example  for  either  good  or  evil :  a 
drunkard  makes  others  drunken ;  a  virtuous  man  induces  others  to 
become  sober  and  religious. 

The  neighbourhood  of  Pontstorehouse  is  remarkable  for  dirt  and 
depravity.  The  houses  in  streets  No.  15  and  16,  Quarry-row,  are 
dirty  and  badly  furnished,  and  the  streets  in  many  parts  knee-deep  in 
mud  :  it  is  a  low  and  unhealthy  spot.  Street  No.  17,  the  most  miser- 
able holes,  (cellars,)  and  the  most  wretched  and  immoral  people  ;  a 
collection  of  all  that  is  bad.  Yet  in  this  place  there  are  a  few  houses 
which  are  quite  a  contrast  to  the  rest,  and  form  an  oasis  in  this 
desert. 

Pontstorehouse  itself  is  distinguished  for  its  miserable  houses  and 
cellars,  many  of  which  are  used  as  lodging-houses  of  the  lowest  class  : 
there  are  16  lodging-houses  in  this  neighbourhood.  To  prevent  reite- 
rating the  same  thing  over  again,  we  must  place  in  one  category  Street 
No.  3,  store-houses,  stable-houses,  houses  by  Iron-bridge,  Hollow 
Island,  Pendarran  Vach,  the  general  report  of  which  is,  that  the  streets 
were  filthy,  the  houses  dirty,  with  little  furnitiu-e,  and  the  people  igno 
rant  and  intemperate.  In  some  houses  the  children  were  almost 
naked,  having  no  clothes  to  put  on,  and  their  parents  were  not  in  the 
habit  of  attending  public  worship  ;  indeed,  to  some  of  the  inhabitants 
of  this  district,  religion  is  a  thing  almost  unknown. 

Now,  we  have  seen  that,  in  the  neighbourhood  of  the  Dowlais,  Pen- 
darran, and  Cyfarthfa  Iron  Works,  there  is  a  great  deal  of  distress 
among  the  people  ;  that  the  streets  in  which  they  live  are  filthy  and 
untidy  ;  their  houses  are  ill-furnished ;  they  have  scarcely  clothes  or 
food  for  the  children  ;  yet  it  is  to  be  remembered  that  the  persons  em- 


Statistics  of  Merthyr  Tydvil  417 

ployed  in  the  iron-works  have  been  receiving  for  seven  years  29^.  a 
week  on  an  average,  with  regular  work.  But,  under  these  favorable 
circumstances,  in  a  parish  containing  33,000,  most  of  them  workmen, 
only  91  workmen  have  built  or  bought  houses  of  their  own;  and  very 
few  indeed  have  put  money  in  the  savings'  bank.  Though  they  re- 
ceive their  money  every  week,  and  have  a  good  market  at  which  to 
make  their  purchases,  yet  the  majority  of  the  workmen  are  poor — 
many  of  them  are  deeply  in  debt  to  the  shop-keepers.  They  cannot 
afford  to  send  their  children  to  school,  but  instead  of  that  take  them  to 
work  at  too  early  an  age,  to  the  injury  of  their  health.  A  large  pro- 
portion of  these  sufferers,  who  are  in  the  decline  of  life,  if  they  had 
been  prudent  would  now  have  been  independent  of  the  frowns  of  the 
world,  and  might  have  retired  from  work  on  a  handsome  competency. 
All  the  comforts  that  they  might  have  enjoyed  they  have  sacrificed 
for  the  sake  of  intoxication  by  means  of  a  nauseous  kind  of  beer, 
which  would  not  be  considered  drinkable  in  other  parts  of  the  king- 
dom. 

The  High-street,  and  the  better  part  of  the  town,  is  inhabited  by  a 
respectable  class  of  persons,  chiefly  shop-keepers.  Street  No.  2,  Nanty 
Gwyneth,  contains  convenient  dwellings,  with  gardens  attached  ;  the 
street  is  clean,  and  the  moral  character  of  the  inhabitants  was  evinced 
by  our  finding  several  heads  of  families  in  the  act  of  reading  the 
Bible,  or  engaged  in  morning  prayer.  A  portion  of  the  glebe  land  is 
occupied  by  Scotchmen,  who  are  wandering  tea-dealers  and  hawkers, 
and  some  of  their  houses  are  furnished  with  good  libraries  of  works 
on  general  literature ;  but  it  was  very  rarely  that  we  found  such  books 
on  the  shelves  of  the  Welsh  or  English  workmen. 

Having  spoken  of  cases  where  parents  neglected  the  moral  culture 
of  their  children,  we  have  great  pleasure  in  mentioning  the  praise- 
worthy conduct  of  a  shoemaker,  whose  sons  we  found  first  reading 
and  then  repeating  a  chapter  from  the  Bible  before  they  went  to  their 
work.  The  shoemaker  wished  that  his  children  should  have  employ- 
ment for  their  minds  as  well  as  their  hands,  while  they  were  in  the 
colliery. 

The  workmen  belonging  to  the  Plymouth  works,  and  living  near 
them,  are  a  more  orderly  people  than  we  found  in  some  other  parts  of 
the  parish ;  which  may  be  attributed,  in  some  measure,  to  the  wise 
precaution  of  Messrs.  Hills,  who  own  the  land,  and  have  not  suffered 
it  to  be  overrun  with  public-houses  and  beer-shops.  The  temptation 
here  is  not  continually  before  the  men,  and  they  are  consequently  more 
sober. 

There  is  but  litde  inducement  to  send  children  to  some  of  the  schools 
at  Merthyr,  and  many  of  them  are  consequently  brought  up  in  what  I 
fear  is  a  more  unfavorable  atmosphere — the  house  of  their  parents, 
and  streets  and  lanes  of  the  village,  where  they  communicate  to  each 
other  the  bad  language  they  severally  learn  elsewhere. 

Can  we  say  that  the  condition  of  Merthyr  does  not  call  for  improve- 
ment when  we  find  from  the  report  of  the  teachers,  that  only  1313 
children  attend  the  day  schools,  while  there  are  G857  children  who  are 
of  a  proper  age  to  receive  instruction  ?     Perhaps  the  number  at  school 
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does  not  exceed  each  day  1200  children.  It  is  intemperance,  the  mon- 
ster vice  of  the  working  classes,  which  makes  the  parents  complain 
that  they  cannot  afford  to  send  their  children  to  school,  and  tempts  so 
many  of  them  to  spend  their  Sundays  in  the  public-house,  for  the  sake 
of  which  they  entirely  neglect  public  worship.  Till  this  vice  is  grap- 
pled with  and  eradicated,  the  moral  condition  of  the  people  will  remain 
low. 

It  is  gratifying  to  perceive  that  most  of  the  places  of  worship  have 
Sunday  schools  belonging  to  them,  where,  to  a  certain  extent,  the  defi- 
ciency of  public  day  schools  is  supplied  ;  but,  as  the  teaching  is  con- 
fined to  reading,  it  is  to  be  feared  that  the  attainments  of  the  scholars 
are  very  limited,  and  the  knowledge  acquired  in  youth  is  often  lost 
when  the  children  grow  up. 

In  conclusion — There  is  a  great  neglect  of  drainage  in  Merthyr : 
many  of  the  streets  are  unpaved,  and  in  bad  weather  the  people  have 
to  wade  through  a  stratum  of  mud  from  six  to  twelve  inches  deep. 

There  are  many  cellars  and  miserable  hovels  that  are  not  fit  for  men 
to  dwell  hi.  There  are  many  streets  without  the  conveniences  which 
are  necessary  for  the  health  and  comfort  of  civilized  beings. 

There  are  no  proper  infant  schools ;  no  good  juvenile  schools,  two 
only  middling ;  most  of  the  teachers  being  illiterate,  two  of  them  not 
able  to  write.  There  is  no  taste  for  literature  among  the  working 
classes ;  very  few  of  them  having  books  on  general  subjects. 

There  is  a  considerable  proportion  of  the  people  who  never  attend  a 
place  of  worship,  whose  enjoyments  are  low  and  degrading,  who  toil 
from  youth  to  old  age  for  drink,  drink,  drink ;  and  when  they  are, 
from  old  age  or  sickness,  prevented  from  following  their  usual  occu- 
pations, having  made  no  provision  for  such  cases,  they  are  thrown  on 
the  parish  for  support. 


New  Method  of  Preparing   Water-Colors. 

A  discovery  has  been  made  by  the  Messrs.  Reeves,  of  Cheapside, 
of  a  method  of  preparing  water-colors,  by  which  the  evils  attendant 
on  the  use  of  gum  are  said  to  be  obviated,  and  an  accession  of  power 
for  the  production  of  brilliancy,  transparency  and  depth  attained, 
which  brings  the  painter  in  that  material  more  nearly  to  the  compe- 
ting level  of  the  artist  who  works  in  oils.  The  medium  substituted 
is  the  purest  virgin  wax  ;  and  the  most  eminent  artists  testify,  it  is 
stated,  to  the  efficacy  and  value  of  the  improvement.         Athenasum. 


On  Lights  for  Lighthouses. 

In  my  observations  on  Colonial  Lighthouses,  which  appeared  in  the 
Nautical  Magazine  for  April,  I  regret  having  omitted  to  say  that  to 
Capt.  Sir  Samuel  Brown,  r.  n.,  is  due  the  credit  of  proposing  iroji 
towers  for  lighthouses,  on  such  rocks  as  the  Wolf  Rock  and  Skerry- 
vore. 
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And  now  I  will,  at  the  risk  of  being  tedious,  offer  some  remarks 
upon  the  comparative  value  of  different  systems  of  lights  for  light- 
house purposes. 

In  my  first  report  to  the  Board  of  Ordnance  I  referred  to  the  lantern 
and  Fresnell's  First  Order  of  Light  Apparatus,  that  had  been  ordered 
from  the  Trinity  Corporation  for  Gibbs  hill,  Bermuda,  some  years  be- 
fore I  was  employed  to  design  and  specify  the  iron  lighthouse. 

"  A  light  apparatus  such  as  I  prefer  for  Bermuda,  consists  of  24 
paraboloidal  reflectors  of  great  depth,  arranged  in  a  revolving  frame 
showing  six  faces  of  four  reflectors  on  each  face.  The  prolate  form 
of  reflector  is  much  preferable  to  the  oblate  form  more  usual  in  sea 
lights.  Their  effect  will  be  more  brilliant  than  any  other  mode  yet 
proposed  for  directing  the  light  for  lighthouse  purposes. 

"  It  is  of  the  utmost  importance  to  examine  the  comparative  value 
of  a  revolving  light,  from  such  paraboloidal  reflectors,  and  of  a  revolv- 
ing light  from  the  glass  refractors  known  as  Mr.  Fresnell's  First 
Order,  and  in  the  course  of  the  examination  it  must  be  borne  in  mind 
that  the  light  required  on  Gibbs  hill  is  not  merely  one  to  be  seen  be 
tween  the  S.  and  S.  E.  of  the  site  where,  as  ships  may  make  free  with 
the  land,  an  indifferent  light  might  answer  the  purpose.  The  light 
must  be  seen  from  any  point  in  350°  of  the  circle,  and  23  or  25  geo- 
graphical miles  when  looked  out  for  from  N.  and  N.N.E.,  and  it 
must  be  remembered  that  Gibbs  hill  is  sometimes  foggy.  The  light 
ought,  therefore,  to  be  certain,  and  of  the  most  distinct  and  striking 
character." 

A  glass  lens  has,  like  a  paraboloidal  reflector,  the  property  of  ren- 
dering parallel  the  rays  of  light  shot  from  its  focus,  and  by  refraction  a 
lens  produces  the  same  effect  that  a  paraboloidal  mirror  produces  by 
reflection. 

Mr.  Fresnell,  therefore,  "brought  all  the  lamp  light  into  one  small 
focal  plane  in  the  centre  of  the  lighthouse,  by  making  the  lamp  with 
four  concentric  wicks.  He  surrounded  this  one  focal  light  by  eight 
square  lenses,  each  consisting  of  several  concentric  lenses.  He  placed 
the  centres  of  the  lenses  in  the  same  horizontal  plane  as  the  centre 
light,  and  at  the  proper  focal  distance.  These  square  lenses  formed 
thus  a  vertical  prism,  around  the  Ught,  having  a  regular  octagon  at  its 
base,  throwing  out  eight  beams  of  light  to  strike  the  seaman's  eye,  as 
they  should  be  exhibited  in  the  different  parts  of  the  horizon  by  the 
revolution  of  the  frame  in  which  they  are  all  placed. 

"The  rays  of  light  from  the  one  lamp  passing  upwards,  and  the  rays 
passing  downwards,  which  the  eight  concentric  lenses  just  described, 
do  not  intercept  and  direct,  would  pass  off,  and  be  practically  lost,  were 
it  not  for  the  reflectors  above  and  below,  which  direct  them  into  an 
azimuthal  light  constantly  and  equally  visible  at  all  points  equi-distant 
from  the  lighthouse.  But  this  azimuthal  and  very  large  portion, 
(about  G-tenths)  of  the  light  generated,  being  reflected  at  a  great  dis- 
tance from  the  lamp  is  soon  lost  in  hazy  weather.  When  looked  at  it 
forms  only  a  small  vertical  pillar,  or  stripe  of  light,  and  is  soon  lost  by 
distance.     The  repeated  presentation  of  one  of  the  square  lenses  to  the 
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seaman's  eye  is  the  only  valuable  effect  of  the  light  when  erected  in 
such  a  situation  as  Gibbs  hill,  Bermuda. 

"The  octagon  prism  revolves  by  machinery  onc3  in  eight  minutes 
as  at  the  Start  Point,  and  the  seaman  (who  by  reason  of  distance,  rain 
or  thick  atmosphere,  may  not  see  the  constant  light,)  has  one  of  the 
beams  passing  him  every  minute,  and  resting  on  his  eye  about  nine 
seconds  altogether;  increasing,  full,  and  decreasing,  during  that  time. 
Thus  he  observes  a  star-like  light  for  about  nine  seconds,  and  darkness 
for  fifty-one  seconds." 

It  has  been  found  that  Mr.  Alan  Stevenson,  who  has  strongly  advo- 
cated this  French  system,  is  correct  in  saying  that  the  "uncertainty  of 
the  management  of  the  lamp  renders  it  more  difficult  to  maintain  the 
revolving  dioptric  light  without  fear  of  extinction  ;  an  accident  which 
has  several  times  occurred  at  Cordouan  and  other  French  lighthouses." 
The  same  accident  has,  I  find,  occurred  at  the  Isle  of  Wight,  and  Fres- 
nell's  system  must  always  be  subject  to  this  serious  objection.  The 
extinction  of  one  of  a  number  of  lamps  in  a  revolving  catoptric  light, 
is  "not  only  less  probable,  but  leads  to  no  serious  consequence,  but  the 
consequences  of  throwing  the  whole  liorizon  into  darkness  by  the  ex- 
tinction of  the  one  lamp  are  infinitely  great."  Hence  we  may  reason- 
ably conclude  that  the  certainty  of  the  light  recommended  by  the 
Trinity  Corporation  cannot  be  depended  on. 

Now  as  to  the  distinct  and  striking  character  of  the  dioptric  or 
catoptric  systems  of  lighting,  I  venture  to  affirm  that  in  these  essential 
features  the  periodical  revolution  of  a  beam  from  four  such  reflectors 
as  I  propose  once  in  every  minute,  with  a  duration  on  the  seaman's, 
eye  for  twenty-two  seconds,  will  be  more  distinct  and  striking  than 
can  be  had  from  the  eight-glass  refractors,  recommended  by  the  Trinity 
Corporation. 

There  is  no  more  light  lost  in  a  silvered  reflector  than  in  a  glass  re- 
fracting medium. 

The  value  of  radiated  light  as  it  recedes  from  the  source  (the  lamp) 
diminishes  as  the  square  of  the  distance.  The  reflectors  proposed  for 
each  beam  not  only  embrace  and  turn  into  that  beam  one-tenth  of  the 
whole  light  produced  from  each  face  of  four  Argand  lamps,  but  the 
mean  distance  of  the  reflection  is  not  more  than  ten  inches  from  the 
flames.  The  glass  refractors  recommended  by  the  Trinity  Corporation 
are  so  placed  round  the  one  powerful  lamp,  all  at  such  a  distance  from 
it,  that  only  one-twentieth  of  the  whole  light  produced  passes  through 
the  one  forming  the  beam  at  the  time  of  observation,  and  none  of  these 
reduced  numbers  of  rays  are  deflected  or  diverted  into  the  beam  until 
they  have  traveled  36  or  40  inches  from  the  source  of  this  light. 
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Table  shewing  the  comparative  value  of  different  light  apparatus. 
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22,  Fludyer  Street,  Whitehall, 
April  ISth,  1846. 


Canal  Across  the  Isthmus  of  Panama. 

FOR    THE    JOURNAL   OF   THE  FRAXKLIN   INSTITUTE. 

The  subject  of  improved  communications  between  the  two  sides  of 
the  American  continent,  always  interesting,  is  becoming  more  so  every 
year. 

We  are  indebted  to  Persifor  Frazer,  Esq.,  for  sending  us  from  Paris 
a  copy  of  the  report  of  Napoleon  Garella,  an  engineer  appointed  by 
the  French  government,  under  the  auspices  of  M.  Guizot,  to  make  a 
scientific  survey  of  the  Isthmus  of  Panama,  in  reference  to  the  con- 
struction of  a  sliip  canal  between  the  Atlantic  and  Pacific  oceans.  The 
survey  was  made  in  1844. 
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This  report,  unlike  most  other  publications  on  the  subject,  bears 
evidence  of  professional  ability,  careful  study,  and  impartiality  in  set- 
ting forth  the  facts  of  the  case.  It  is  our  intention  in  the  next  number 
of  the  Journal  to  commence  the  publication  of  the  most  important  por- 
tions of  it,  and  we  now  give  the  following  summary  of  results. 

The  whole  length  of  the  proposed  canal,  from  its  northern  outlet  on 
the  Atlantic  near  Chagres,  to  its  southern  outlet  on  the  Pacific  near 
Panama,  is  47^  miles ;  and  the  distance  in  a  straight  line  between  the 
two  towns  is  40-68  miles.  The  mean  level  of  the  Pacific,  at  the  ter- 
minus of  the  line,  is  9i  feet  above  that  of  the  Atlantic,  the  highest 
tides  in  the  former  rising  20  feet,  and  in  the  latter  only  16  inches. 

On  account  of  the  height  of  the  intervening  ground,  the  popular  idea 
of  a  thorough-cut  is  out  of  the  question.  The  natural  summit  is  ten 
miles  from  the  Pacific  ocean,  and  460  feet  above  it.  It  is  proposed  to 
reduce  the  summit  to  a  height  of  135  feet  above  the  sea,  by  a  tunnel 
3i  miles  in  length,  and  to  overcome  the  remaining  elevation  by  means 
of  35  lift  locks,  17  upon  the  southern  and  IS  upon  the  northern  side 
of  the  summit.  The  tunnel  is  to  be  through  rock,  in  the  form  of  a 
gothic  arch,  its  height  being  121  feet,  and  its  extreme  width,  with  a 
towing  path,  69^  feet.  By  such  a  reduction  of  the  summit  it  is  shown 
that  an  ample  supply  of  water  can  be  commanded,  and  a  thorough-cut 
may  be  substituted  for  the  tunnel,  but  at  an  increased  expense. 

The  estimates  are  made  for  a  canal  of  dimensions  suitable  for  ships 
of  1200  tons  burthen.  The  lock  chambers  are  to  be  210  feet  long  and 
46^  feet  wide.  The  width  of  the  canal  on  the  bottom  66  feet,  at  the 
water  surface  148  feet,  and  the  depth  23  feet.  The  total  cost  of  the 
work,  including  its  terminal  harbors,  is  estimated  at  about  twenty- 
five  millions  of  dollars,  and  the  time  required  to  complete  it  ten  years. 
The  construction  of  a  canal  large  enough  to  pass  heavy  freight  in  large 
vessels  without  transhipment,  M.  Garella  considers  to  be  an  object  of 
the  first  importance  ;  but  if,  on  account  of  the  expense,  it  should  be 
given  up  or  postponed,  he  then  recommends  a  macadamized  road, 
which  could  readily  be  made,  and  would  furnish  great  facilities  for 
the  transit  of  passengers  and  valuable  merchandize  across  the 
isthmus. 

For  the  purpose  of  comparison,  it  may  be  well  to  mention  that  a 
proposed  route  between  the  two  oceans,  by  the  way  of  the  Lake  of 
Nicaragua,  was  surveyed  in  1838  by  an  Enghsh  gentleman  named 
Bailey,  employed  by  the  government  of  Central  America.  His  re- 
sults are  given  in  Stephens'  Incidents  of  Travel.  The  natural  sum- 
mit, on  his  line,  is  four  miles  from  the  Pacific,  and  616  feet  above  it. 
The  fall  from  the  summit  to  the  Lake  of  Nicaragua,  is  487  feet  in  12 
miles,  and  the  whole  distance  from  sea  to  sea  is  125  miles. 

The  report  of  M.  Garella  contains  notices  of  the  labors  of  those 
who  have  preceded  him  in  investigating  or  reporting  upon  the  project 
of  a  canal  to  connect  the  two  oceans ;  and,  in  reference  to  the  line  by 
the  Isthmus  of  Panama,  his  investigations  appear  to  be  far  more  com- 
plete than  those  of  any  of  his  predecessors.  S.  W.  R. 
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List  of  American  Patents,  with  Remarks,  &c. 


January^  1842, 

13.  Mortising  machine 

14.  Teaching  geography  and  astronomy 

15.  Stoves  for  anthracite  coal 

16.  Picking  oakum 

17.  Roller  gin    . 

18.  Propelling  boats 

19.  Dressing  leather 

20.  Corn  sheller 

21.  Hydrostatic  power  machine 

22.  Chain  paddles  for  boats 

23.  Cleaning  and  polishing  cutlery 

24.  Attaching  mops  to  handles 

25.  Steam  engines 

February,  1842. 

1.  Pumps,  improvements  iu . 

2.  Printing  press  for  cards 

3.  Plough  for  ditching 

4.  Fire  arms 

5.  Floating  dry  docks 

6.  Wrought  metal  cannon 

7.  Mill  saws,  hanging  and  straining 

8.  Press  for  cotton 

9.  Raising  water 

10.  Working  and  renovating  butter  . 

11.  Lard  lamp    . 

12.  Ship's  windlass 

13.  Drafting  boats 

14.  Screen  for  coal,  gravel  &c. 

15.  Spring  sash  fastener 

16.  Making  screws,  rivets,  bolts  &c. 

17.  Preventing  explosions  of  steam  boilers, 

collapsing  of  the  flues 

18.  Spark  arrester 

19.  Wash  board  for  clothes 

20.  Cutting  shingles 

21.  Reel  for  silks 

22.  Grinding  and  crushing  corn  and  cobs 

23.  Ink  stand 

24.  Spark  arrester 

25.  Buttons  for  heads,  &c.,  of  whips 

26.  Spark  arrester 

27.  Rotary  temple  for  looms 

28.  Escapement  of  clocks,  watches,  &c. 

29.  Sewing  seams 

30.  Threshing  machine,  &c.    . 

31.  Cooking  stove 

32.  Cheese  press 

33.  White  paint 

34.  Dressing  flour 

35.  Conducting  sparks  &c.,  into  the  furnace 

36.  Windlasses  . 

37.  Manufacturing  glue 

38.  Spark  arrester 

39.  Cutting  meal 

March,  1845. 

1.  Marble,  polishing  tables  of 

2.  Mill  for  grinding  and  cutting  fodder 

3.  Stoves,  improvement  in    . 

4.  Piano  Fortes,  mounting  strings  and  tuning 

5.  Pick  for  dressing  mill  stones 

6.  Brick  press 

7.  Rotary  steam  engine 

8.  Lead  pipes,  making  and  tinning 

9.  Rivets,  screw  blanks  &c.,  making 

10.  Stoves  for  warming  &c. 
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Railroads,  improvements  in 

Tension  of  warps  in  Brussels  carpets 

Auger  handles,  attaching 

Machine  for  turning 

Cotton  seed,  hulling  &:c.    . 

Oil  can  for  machinery 

Horse  power  for  machinery 

Loom  for  weaving 

Weaving;  loom 

Hydraulic  paint     . 

Dicing  and  polishing  morocco  leather 

Presses,  improvement  in 

Reaction  water  wheels    . 

Safety  valve  for  steam  boilers    . 

Fastening  cutters  in  planing  machines 

Railroad  trucks     . 

Windows  and  sashes 

Stuffing  horse  collars 

Indian  rubber,  adhesive  plasters 

Drip  cups  for  lamps 

Propelling  boats 

Power  loom,  improvement  in 

Preventing  mill  stones  from  heating 

Spring  and  rectangular  tongue  buckle 

Bee  hives 

do. 
Gridiron  for  broiling 
Making  boats  (.Vc,  of  sheet  metal 
Stoves,  improvement  in 
Cooking  stoves 

April,  1845. 
Power  looms,  regulating  yarn  in 
Dredging  channels  of  rivers 
Carriage  wheels 
Dies  for  padding  hoe  necks 
Connecting  rods  for  locomotives 
Tapping  pme  trees  for  turpentine 
Self  acting  apparatus  for  saw  mills 
Axletrees  for  wheeled  carriages 
Printing  press 
Mooring  screw  for  anchors 
Power  loom  for  weaving  plaids  &cc. 
Horse  power 

Self  balancing  slide  gate  . 
Door  locks 
Dressing  stone 

Heating  portable  vapor  baths    . 
Tanning  leather 
Dry  refuse  sugar  cane 
Submarine  telescope 
Hot  air  or  vapor  baths 
Press  for  cotton  &c. 
Locks  for  pistols  and  other  fire  arms 
Argillous  mastic 
Door  locks 

Wheels  of  carriages,  waggons  &c. 
Drop  cut-ofl' valves  of  steam  engines 
Supplying  steam  engine  boiler  with  water 
Truss  frames  of  bridges 
Manufacturing  Indian  rubber  cloth 
Adjusting  the  follower  of  presses 
Extract  of  ijiiercitron  bark   . 
Oil  from  rosin  gas  works 
Saw  mills 

Feeder  for  printing  fabrics 
Locks  for  doors,  &c. 
Preparing  blocks  for  printing     . 
Splints  for  friction  marches 
Skimming  liquids  . 
Weavin.g  figured  fabrics    . 
Buildinsr  vessels  with  movable  keels 

lie  issued  for  umetidmeM. 
Supplying  water  to  steam  engine 


.John  Elgar 
Erastus  B.  Bigelow 
D.  C.  Stove 
James  D.  Willoughby 
Jabez  Smith 
Eliphalet  S.  Scripture 
John  Haw 
James  Nield, 

do.      do. 
Thomas  G  Warren 
Rufus  &  Henry  Brackett 
Joseph  Saxton 
Chadiah  Avlsworth 
Abraham  Patterson 
Benjamin  Bicknell  . 
Fowler  M.  Ray 

C.  J.  Schirer  &  T.  W.  Cross 
Thomas  Wiles 
W.  H.  Shecut  &  H.  H.  Day 
Edward  Whelan 
Garrett  Erkson 
Daniel  Barnum 
Fearis  Freligh 
Kasson  Frazer 
Silas  Hart 
A.  Sanburn  . 
Joseph  Hawkins 
Joseph  Francis 
Anson  Atwood 
Gould  Thorp 

Benjamin  Slingerland 

Henry  McCarty 

Eliphalet  S.  Scripture 

Nathan  Brand 

Holmes  Hinckley 

George  R.  Talley     . 

Benjamin  Webb 

James  Jones 

Joel  G.  Northrup 

Alexander  Mitchell 

Erastus  B.  Bigelow 

Richard  Montgomery 

Aaron  Baker 

John  Oxnard 

J.  Keller,  assignee  of  D.  P/ister 

Thomas  S.  Lambert 

Simon  Snydif 

W.  White  assignee  of  Geo.  Merrick 

Sarah  P.  Mather 

Joel  H.  Ross 

Joseph  Slocuna 

Ethan  Allen 

William  H.  Chase 

Rodolphus  Kinsley  . 

Gershom  L.  Ackerman 

John  Cochrane 

do.       do 
George  W.  Thayer 
Nelson  Goodyear 

D.  Goss,  assignee  of  J.  C.  Colt 
G.  C.  Close  &r  E.  Field 
William  T.  Clough  . 
James  Dane  . 
Alexander  Boyd 
Henry  C.  Jones 
Ambrose  W.  Thompson 
A.  Fessenden,  iJc  T.  &  L.  Knight 
C.  Hearival 
William  Townshend 
Thomas  F.  Griffith  . 

Isaac  N.  Coffin 


115 


/??  dex. 
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May,  1845. 

1.  Planing,  sawing  &c.,  boards 

2.  Bee  moth,  shutting  out  from  bee  hive 

3.  Piano  Fortes 

4.  Dredging  machine  for  rivers,  &c. 

5.  Cloth  hats,  making 

6.  Heckling  and  scutching  hemp    . 

7.  Picking,  ginning  and  carding  cotton  &C. 

8.  Corn  cobs,  cutting  and  crushing, 

9.  Cylinder  printing  press     . 

10.  Pumps,  improvement  in 

11.  Filling  brush  blocks  w^ith  bristles 

12.  Cut-nff  valves  for  steam  engines 

13.  Steam  car  for  prairies 

14.  Foundations  under  water 

15.  Stove  for  heating  buildings 

16.  do.        do.  do. 

17.  Raising  nap  or  pile  on  hats 
IS.  Flax  and  hemp,  breaking  and  cleaning 

19.  Meat,  curing  and  preserving 

20.  Sowing  grain,  plaster  &:c. 

21.  Horse  collars,  stretching  and  stuffing 

22.  Crimping  leather  for  boots 

23.  Knitting  net  work  for  fishing  seines 

24.  Lamp  wicks 

25.  Flax  and  hemp,  water  rotting 

26.  Chopping  meat 

27.  Spike  machine 

28.  Air  tight  cooking  stove 

29.  Stencil  painting  and  printing 

30.  Spark  arrester 

31.  Indian  rubber  cloth  and  sheet  indian  rubber 

32.  Spark  arrester 

33.  Engine  for  turning  wood  &c. 

34.  Cotton  cleaner 

35.  Horse  power 

36.  Truss  for  hernia    . 

37.  Bench  vice  . 
33.  Burring  wool 

39.  Water  wheel 

40.  do.       do. 

41.  Crimping  leather  for  boots 

42.  Breaking  coal 

43.  Sugar,  clarifying,  graining  &c. 

44.  Spring  door  locks  and  latch 

45.  Riding  saddle 

46.  Ink  stand 

47.  Cheese  press  . 

48.  Cooking  range  and  hot  air  stove 

Tie  issued. 
Plough,  improvement  in  the    . 
June,  1845. 

1.  Hanging  carriage  bodies  . 

2.  Double  acting  bellows 

3.  Portable  bath 

4.  Patterns  for  cutting  boots 

5.  Spark  arrester 

6.  Instrument  for  drawing 

7.  Flax  and  hemp,  breaking  and  cleaning 

8.  Casting  printing  types 

9.  Cutting  mdian  rubber  into  strips,  &:c. 

10.  Re-action  water  wheel 

11.  Dressing  flax  and  hemp    . 

12.  Boring  cylinders  of  ro;ary  engines 

13.  Stove  for  heating 

14.  Cooking  stove 

15.  Corn  sheller 

16.  Cleaning  clover  seed 

17.  Wheel  for  propelling  vessels 

18.  Piano  Fortes 

19.  Cutting  garments 

20.  Concentrated  solidified  jelly 
21    Boring  machine 
22.  Refrigerator 


Reid  R.  Tnrockmorton       .  .      243 

George  Upliam        .  ,                 244 

C.  F.  Oliver  &  G.  W.  Jackson  .      ib. 

Oliver  Allen              .  .                  245 

Jacob  L  Chapman              .  .      ib. 

G.  W.  Billinss  k  J.  Harrison  .                 ib. 

Stephen  R.  Parkhurst        .  .      246 

Hiram  A  Pitts         .  .                 ib. 

Richard  M.  Hoe                  .  .      247 

Frederick  Walther  .  .                 248 

S.  Taylor  &  A.  R.  Davis    .  .      ib. 

Thomas  Rodgers      .  .                 ib. 

James  Semple                      .  .       249 

J.  W.  P.  Lewis        .  .                 250 

Samuel  Utter  .      ib. 

Francis  L  Hedenberg  .                 ib. 

J-'hn  London  &  Thomas  Shaw  .      251 

William  Y.  Singleton  .                 ib. 

George  A.  Scherpf              .  .      ib. 

Pierpont  Seymour    .  .                 ib. 

Wade  Haworth                    .  .       252 

Reuben  &  Starr  Fairfield  .                 ib. 

J.  D.  Cornelius  &  James  Mott,  Sr.  .       ib. 

Samuel  Rust            .  .                 253 

G.  W.  Billipfis  cSc  John  Harrison  .      254 

James  M.  Welder    .  ib. 

J.  Y.  Winslow  &  I.  Blanchard  .      ib. 

Henry  N.  Gros         .  .                 255 

Ezekiel  B.  Foster                .  .      ib. 

Wm.  C.  Grimes  .                 ib. 

Nelson  Goodyear                .  .      250 

Samuel  Swett,  Jr.     .  .                 ib. 

Milton  W.  St.  John             .  .      ib. 

J.  A.  Davis,  administratrix  of  H.  G.  Davis   257 

El.hu  H.  JaquC'*                    .  .      ib. 

David  B.  W.  Ward  .  .                 ib. 

W.  H.  Taylor  &  A.  P.  Norton  .'      258 

Theodore  Ely            .  .                 ib. 

J.  J.  Springsteen  .      259 

James  Lefi'el             .  .                 ib. 
Chevey  Snow  &  Thomas  N.  Sadler        .      ib. 

Benjamin  Haywood .  .                 ib. 

John  De  Bretons                 .  .      260 

Jacob  Alricks           .  .                 ib. 

Robert  Caldwell                 .  .      ib. 

Walter  Hunt            .  .                 261 
Chester  Stone  &  George  S.  Collins         .      ib. 

Moses  Pond              .  ib. 

Hiram  Deals,  administrator  for  John  Deals  260 


Arnold  Hosmer 

William  LiHie 

John  Cutts  Smith 

Joseph  Rider 

William  C.  Grimes 

Erastus  W.  Ellsworth 

G.  W.  Billings  &  John  Harrison 

David  Bruce,  Jr. 

H.  H.  Day,  H.  G.  Tyer,  cS;  John  Helm 

Theodore  Timby 

R  iehard  Deering,  Sr. 

William  Wright 

Charles  Babcock 

ThejphilusSmiih     . 

Joseph  D.  Briggs 

Henry  Hzer 

Samuel  B.  Howd 

Simon  W.  Draper 

Sylvanus  B.  Stillwell 

Peter  Cooper 

J.B.  Coflia    . 

Thomas  H.  King     . 

36* 


31!i 

ib. 

ib. 

320 

ib. 

321 

ib. 

ib 

32J 

ib. 

323 

ib. 

ih. 

321 

ib. 

321- 

ib 

ib. 

326 

ib. 
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23.  Bee  hive 

24.  Power  loom 

25    Mill  for  erindiog 
2G.  Bark  mill 

27.  Saw  mills     . 

28.  Reaping,  thrashing  &c.,  Grain  . 

29.  Hemp,  water  rotting,  bleaching,  &c. 

30.  Rotliug  hemp 

Improvements  added. 

1 .  Tailors"  shears 

2.  Sim  dial 

3.  Bailing  wheel 

July,  1845. 

1.  Graduating  truss  for  hernia 

2.  Ships'  anchors 

3.  Raising  and  lowering  weights 

4.  Artificial  globes 

5.  Water  proof  Manufacture 

6.  Springs  of  spring  saddles 

7.  Washing  machine 

8.  Printers'  ink 

9.  Manufacturing  iron 

10.  Hydrostatic  blow  pipe 

11.  Fan  mill  for  cleaning  grain 

12.  Cu'ting  threads  of  wood  screws 

13.  Ditching  machine  and  road  plough 
I'l.  Sugar  from  beet,  cane  or  maple  tree 

15.  Piano  Forte 

16.  Progressive  lever  press 

17.  Propeller  for  boats 

18.  Plough 

19.  Ditching  machine 

20.  R  'tating  hemp  break 

21.  Threshing  grain  &c 

22.  Protecting  bees 

23.  Curing  smoky  chimneys 

24.  Ventilating  hats 

25.  Cookir.g  stove 

26.  Cutting  and  planing  wood 

27.  Liberating  horses  from  carriages,  &( 

28.  Ventilating  hat 

29.  Making  bricks 

30.  Atmospheric  or  pneumatic  railway 

31.  Current  or  tide  water  wheel 

32.  Re  action  water  wheel 
3.3.  Plough 

34.  Re  action  water  wheel 

35.  Bee  hive 

Improvements  added. 
Cooking  stove    . 


Clark  Wheeler 

Enoch  Burt   . 

Jesse  Fiiz?erald 

Anson  P.  Norris  &  M;rris  Owen 

Henrv  Quin 

Erasl'us  C.  West 

Richard  Deering,  Sr. 

Thomas  H.  Barlow 

Herman  Wendt, 
James  P.  Gardner    . 
A.  D.  Forbes 

William  R.  Gonlding 

N.  P.  Isaacs  c\:  James  Raisbeck 

Ephraim  Morris 

Silas  Carnell 

Charles  Goodyear 

JohnF.  Lehr 

Harrison  Hagaus 

Ed  ivard  Clark 

William  Neal  Clay 

Robert  Hare 

I:-aac  T.  Grant 

Cullen  Whpple 

Daniel  S.  Stafford 

Charles  Dorosr.e 

Samuel  R.  Warren 

S.  W.  Bullock 

Horatio  Hubbell 

Samuel  Shearer 

Robert  Cu  mm  ings 

Coleman  C.  Esles    . 

Edmund  &  J.  T.  Warren  . 

Elias  Parks 

Augustus  Harnarm 

John  H.  Genier 

E.  Johnson  &  D.  B.  Cox     . 

Warren  Hale  t\:  Allen  Woodman 

John  T.  Kimball 

George  W.  Cherry  . 

J.  Parsons  O  vven 

James  Pi  1  brow 

Royal  C.  Grant 

O  ien  W.  Sealy  assignee  J.  Evered 

Will.am  Bullock 

Abner  Chapman 

Abraham  Decker 

William  L.  Potter 


He-issued  for  Amendments 

1.  Planing,  tonguing  and  grooving  boards  &c.  William  Woodworth 

2.  Maaufac'uiing  Augers  Ezra  L'Hommedieu 

3.  Castors  .       P.  E.  W.  &  John  A.  Blake 

4.  do  do.  do. 
Acids,  formed  of  oxygen,  hydrogen,  azote  and  sulphur 
Air  in  mining  operations,  analysis  of 
—  pump,  hor  zontal  double  cylinder,  by  A.  L.  Kennedy 
Algae,  for  the  miscroscope,  mounting  minu:e 
Algeria;  climate  of 
Ammoniacal  manure,  a  new 
A'.icient  seals,  engravings  on 

Animal  and  vegetable  matters,  preserving.  Patent 
Anthracite  coal  trade  of  Pennsylvania 
Artesian  well  at  Calais,  sand  from  the  bottom  of  the   . 

Neuffen,  temperature  of  the 

Artificial  quartz 

Ultramarine  in  Germany,  manufacture  of 

analysis  of 

Asbestos,  specimens  of  artificial 
Assay  of  gold  and  silver  coins  at  the  U. 
AiBoospheric  and  rope  traction  railways 
Baltimore  and  Ohio  railroad  Co.,  annual  report  of  the 
Bar  iron  d.rectiy  fro.a  the  ore,  production  of     . 


mint,  process  employed  in  the 
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196 


Index. 

Beets,  manufacture  of  sugar  from 

Blake  Brothers,  method  lo  prevent  the  rapid  wear  of  sieves 

Bogardus  eccentric  mill  for  grinding  hulling  and  cutting 

Bogardus,  Jas.,  notice  of  inventions  and  improvements  patented  by 

Boucherie  M.  on  the  preservation  of  wooden  railway  sleepers 

Bridge  across  the  Manai  Straits,  report  on  a  railway 

Building  stone  and  pipes,  substituting  iron  dross  for 

Buildings,  construction  of  fire  proof 

Calais,  sand  from  the  bottom  of  the  Artesian  well  at 

Calicoes,  use  of  madder  in  dyeing  and  printing 

Canal  across  the  Isthmus  of  Panama    . 

Cast  iron  girders,  experiments  on  the  strength  of 

Chemical  decomposition  in  the  dry  way,  prize  for  effecting 

China,  deep  wells  in  .  .  . 

Climate  of  Algeria  .... 

Coal  mines,  report  on  the  composition  of  the  fire  damp  of  the  New  Castl 

■  trade  of  Pennsylvania,  anthracite  . 

Coins  at  the  U.  S.  mint,  processes  employed  in  assaying  gold  ard  silver 
Coloring  matter  from  dyewood,  extracting 
Colors,  new  method  of  preparing  water 
Compressed  air  in  mining  operations 
Copper  from  its  ore  by  electricity,  extracting 

,  steel,  zinc  &c.,  manufacture  of,  by  electricity — patent 

Corn  damaged  by  sea  water 

Coupling  box  fur  railway  trains,  safety 

Crane,  E^qr.  obituary  of  the  late  George 

Crown  glass,  method  employed  in  manufacturing  Filgree  Flint  and 

Daguerreotype,  panoramic 

Decomposition  in  the  dry  way,  prizs  for  efTecting  chemical 

Deep  cuttings  in  clay  and  other  soils,  constructions  to  retain  the  sides  of 

Dye  wood^,  extracting  the  coloring  matter  from 

Dyeing  and  printing  calicoes,  use  of  madder  in 

Eccentric  mill  for  hulling,  cutting,  and  grinding,  Bogardjs' 

Egypt,  pyramids  of  . 

Electric  Condiiction  and  the  nature  of  matter  . 

Electricity,  extracting  copper  from  its  ores  by 

manufacturing  steel,  copper,  zinc  &"".,  by — patent 

Electro-magnetic  machine  to  silvering  and  gilding,  application  of  the 

Electrotype  engravings 

Engines,  oscillating  .... 

Engravings  on  ancient  seals 

E-icplosions  of  fire  damp  in  coal  mines,  means  of  preventing 

Faraday,  on  the  magnetization  of  light  and  the  illumination  of  magnetic  lines  of 

Filigree,  flint  and  crown  glass,  methods  employed  in  manufacturing 

Fire  damp  of  the  New  Castle  coal  mines,  report  on  composition  of 

pioof  buildings,  construction  of    . 

Force  of  waves,  experiments  upon  the 

Frazer,  Prof  Jno.  F.,  address  at  close  of  15th  exhibition 

Furnaces,  means  of  consuming  the  smoke  from 

Franklin  Institute, 

Comtnittee  on  Exhibitions. 

Address  by  Prof.  Frazer,  at  close  of  15th  exhibition      .  .  .15 

Committee  on  Science  and  the  Arts. 

Report  on  M'Carty's  suspended  lock  gates  .  .  .23 
Loper's  propellers,  and  Hunter's  submerged  wheels                      .  24 

Gas  works,  application  of  the  refuse  lime  of  ....        281 
Gases  held  in  solution  by  sea  water  .  .  143 

Georgia,  annual  report  of  the  central  railroad  and  banking  Co.,  of  .  .84 

Germany,  manufacture  of  artificial  ultramarine  in      .  .  .  209 

Gilding  and  silvering,  application  of  the  electro-magnetic  machine  to  .        188 

Girders,  experiments  on  the  strength  of  cast  iron  .  191 

Glass  in  the  form  of  a  metallic  mirror,  substances  which  reduce  oxide  of  silver  and  precipi- 
tate it  on  .  .  .282 

,  methods  employed  in  manufacturing  filigree,  flint  and  crown  .  26S  346  408 

process  for  silvering  ....  209 

siaining         .  .  .  .181 

Gold  and  silver  coins  at  liie  mint  of  (he  U.  S  ,  processes  employed  in  the  assay  of  131 

Great  Britain  iron  steam  shp,  descripiion  of  ihe  .  .  5  79  145 

Guage  commissioners,  report  of  the  British  railway  .  .  .  310 

Heat  and  moisture,  wafch  for  degress  of         .  .  .  .         143 

Hunter's  submerged  wheel  and  Loper's  propellers,  report  on         .  .  24  167 
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Hydrogen,  oxygen,  azole  and  sulphur,  acids  formed  of 

Illumination  of  magnetic  lines  offeree,  Faraday,  on  the 

Incrustations  in  steam  boilers 

Indicator,  description  of  a  railway 

Iron  directly  from  the  ore,  production  of  bar  . 

dross,  substitute  for  building  stone  and  pipes 

girders,  experiments  on  the  strength  of  cast 

steam  ship,  description  of  the  Great  Britain 

steamer  "Water  Witch,"  experiments  with  U.  S. 

Inventions  and  improvements  patented  by  J.  Bogardus,  notice  of 

Isthmus  of  Panama,  canal  across  the 

Kennedy,  A.  L.,  horizontal  double  cylinder  air  pump,  by 

Lamp  with  mica  sides,  description  of  a  safety 

Lead  in  pure  water,  solubility  of  oxide  of 

Light  by  magnetic  force,  rolaiion  of  a  ray  of  . 

Faraday  on  the  magnitization  of  . 

Lights  for   light  houses,  comparative  valve  of 

Lime  of  gas  works,  application  of  the  refuse  . 

Lithographic  printing  pre*s 

Lock  gate,  report  on  McCarty's  suspended     . 

Log  for  registering  the  speed  of  vessels  at  sea 

Looms  for  weaving,  improvements  in — fatent 

Loper's  propellers  and  Hunters'  submerged  wheels,  report  on 

McCarty's  suspended  lock  gate,  report  on 

Madder'in  dyeing  and  printing  calicoes,  use  of 

Magnetic  force,  on  the  rotation  of  a  ray  of  light  by 

Magnetization  of  light  and  the  illumination  of  magoetic  lines  of  force 

Magnetism  on  molecular  arrangements,  influence  of 

Manure,  a  new  ammoniacal 

Manures,  manufacture  oi— 'patent 

Matter,  electric  conduction  and  the  nature  of 

Menai  Straits,  report  on  a  railway  bridge  across  the 

Merthyr  Tydvil,  statistics  of  . 

Metallic  mirror,  substances  which  reduce  oxide  of  silver  and  precipitate  it  on 

the  form  of  a  . 

Metals,  separating  from  each  other  i:zc.— patent 
Mica  sides,  description  of  a  safety  lamp  witli 
Microsco;>e,  mounting  minute  algae  for  the     . 
Milk  of  different  animals,  nature  of  the 
Mill  for  hulling,  cutting  and  grinding,  Boga-dus'  Eccentric  . 
Mine  Hill  and  Schuylkill  Haven  rail  road  Co.,  annual  report  of  the 
Mining  operations,  compressed  air  in 
Mint  of  the  U.  S.,  processes  employed  in  the  assay  of  gold  and  silver  coin  at  the 
Moisture,  watch  for  degrees  of  heat  and 

Moss,  T.  F.,  on  cleaning  the  wire  cylinders  of  the  safety  lamp 
Navigation  Co.,  annual  report  of  the  Schuylkill 

correspondence  with  the  U.  S.  navy  commissioners  relation 


Neuffen,  temperature  of  the  Artesian  well  at 

New  Castle  coal  mines,  report  on  ttie  composition  of  the  fire  dimp  of  the 

Obituary  of  the  late  George  Crane 

Ore,  production  of  bar  iron  directly  from  the 

Oscillating  engines 

Oxide  of  lead  in  pure  water,  solubility  of 

silver  and  precipitate  it  on  glass  in  the  form  of  a  metallic  mirror,  some  of  the 

substances  which  reduce  the 
Oxygen,  hydrogen,  azote  and  sulphur,  acids  formed  of 
Panama,  canal  across  the  isthmus  of    . 
Panoramic  daguerrotype 

Paper  to  prevent  fraud,  manufaclu-e  o[— patent 
Paris  academy  of  science,  proceedings  of 
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